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zone (Vaqueros-Miocene) at 11,250 ft. 
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Calif. Oil Fields, 1941, 27, 5.—There were, up 
to the time of this report, two productive horizons in the Greeley oil-field situated 
6} miles due west of Bakersfield, Kern County, California. The Stevens Zone (Santa 
Margarita-Miocene) occurs at approximately 7500 ft., and the Rio Bravo—Vedder 
Prospect well No. ‘“‘ KCL Lease’ 11 was 
drilled in the Stevens Zone in 1936 by the Standard Oil Company of California, and 
had an initial production of 2456 brl./day of 36-3° gravity oil cutting 0-9% water. 
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Subsequently, drilling was continued and 25 wells were completed, 5 of which were 
failures. During 1937-38 the same company deepened well No. *‘ KCL Lease” }| 
to the Vedder horizon at 11,410 ft., and obtained an initial production of 14,022 
brl./day of 35-2° gravity oil with a water cut of 0-2%. There was no further develop. 
ment of the Vedder Zone until November 1939, when the General Petroleum Corpora. 
tion of California completed well No. * Sullivan ’’ 1 with an initial production of 
2578 brl./day of 39-3° gravity oil with 2,641,000 cu. ft. of gas. 

Producing sands in the Stevens Zone are interbedded with greyish-brown shale, 
and are ill-defined because of rapid horizontal and vertical variations. They have an 
average thickness of about 175 ft. 

In the second productive horizon, Rio Bravo sand overlies the Vedder with some 
50 ft. between the two. Average thickness of Rio Bravo sand is approximately 
25 ft., while that of the Vedder is 75 ft. : 

Total proved area in this field, including wells in both the Stevens and the Vedder 
Zones, was 1820 acres on Ist July, 1942. 

Total production obtained to that date was: 3,008,963 brl. from the Stevens Zone 
and 4,749,820 brl. from Rio Bravo—Vedder Zone—i.e., 7,758,783 brl. in all. 

H. B. M. 


2. Rio Bravo Oil-Field. F. E. Kasline. Calif. Oil Fields, 1941, 27, 9.—This field 
is approximately 15 miles north-west of Bakersfield, Kern County, Californig, and 
adjacent to the Greeley oil-field in the south-east. In 1937, Union Oil Company 
of California drilled well No. ** Kernco ”’ 1-34, in an attempt to extend the productive 
zone (Stevens sand) found in the Greeley oil-field, and also to reach the Vedder sand, 
which was expected at about 11,250 ft. In November of that year an initial production 
of 2400 bri./day was obtained. After 30 days, production was recorded as 2588 
brl./day of 38° A.P.I. gravity oil and 4,306,000 cu. ft. of gas. In point of fact, 


the well established the first commercial production of oil in California from a depth 


below 11,000 ft. Well No. “‘ Kernco ’’ 2-34 was started in December 1937, and an 
initial production of about 2500 brl. of oil/day was obtained between 11,205 and 
11,465 ft. Before its completion, 18 wells, in addition to the discovery well, were 
drilled. The highest well in the field, structurally, encountered the Rio Bravo sand 
at 11,090 ft. The lowest well struck the top of the producing sand at 11,529 ft. and 
was finished at 11,550 ft. Two deep test-wells were drilled in the field, one in 1938, 
to a total depth of 14,018 ft. without finding any commercial productions, and the other 
in 1941, to 13,642 ft. with an initial production from the interval 11,480-11,505 ft. 
of about 400 brl./day of 38-9° gravity oil. H. B. M. 


3. Rincon Oil-Field. W. C. Bailey. Calif. Oil Fields, 1941, 27, 13.—The Rincon 
oil-field includes approximately 850 acres of proved land, and lies in the north-west 
part of Ventura County, California. It consists of three distinct areas, known as 
San Miguelito, Padre Juan Canyon, and Rincon. The San Miguelito area is not 
described in this paper, as structurally it is more similar to the Ventura oil-field than 
to any other areas in the Rincon field. 

There are three oil-zones in the Rincon area. The top zone occurs between 400 
and 500 ft. above the Miley Shale, which extends over the entire field and varies in 
thickness from 50 ft. at the western end to about 150 ft. at the eastern end. This 
zone is in some places less than 50 ft. thick, and its maximum thickness is approxi- 
mately 100 ft. The intermediate zone lies immediately above the Miley Shale and 
is Qetween 100 and 400 ft. thick. The Miley Zone lies immediately below the Miley 
Shale and is approximately 800 ft.thick. Producing zones of the Padre Juan Canyon 
area are the same, except that some production is found about 500 ft. higher in the 
section than the uppermost production in the Rincon area. 

Up to the time of this report, 150 wells, including those drilled in the San Miguelito 
area, but exclusive of validation holes, have been drilled in the Rincon field. Of these 
28 were abandoned and 122 were potential producers. 

Total production from the field, including the San Miguelito area, to June 1942, 
was 22,744,115 brl. Average daily production per well for the six months period 
ending 30th June, 1942, was 79-9 brl. of oil and 17-9 brl. of water. The average gas- 
oil ratio for the same period was 1220 cu. ft. of gas/brl. of oil. Average gravity of 
the oil is 32°. ’ 
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The conclusion is reached that the Rincon and Padre Juan areas of the field offer 
little promise of new reserves by future drilling, unless new wells develop production 
between these two areas, or unless the deep test well being drilled by Chanslor—Canfield 
Midway Oil Company finds production in the Miocene. H. B. M. 


4.* Some Factors Influencing the Declining Rate of Crude Oil Discoveries. L. F. 
McCollum. Petrol. Engr, Reference Number, 14 (10), 32. See Abstract No. 622 


(1943). ~ G. D. H. 
5.* Discovery Thinking. A.I.Levorsen. Bull. Amer. Assoc. Petrol. Geol., July 1943, 
27 (7), 887. See Abstract No. 620 (1943). G. D. H. 


6.* Maintaining an Adequate Level of Geophysical Prospecting. F. Goldstone. 
Bull. Amer. Assoc. Petrol, Geol., July 1943, 27 (7), 948. See Abstract No. 623 (1943). 
G. D. H. 


7.* Some Factors Influencing Declining Rate of Crude Oil Discoveries—the Geologist’s 
Responsibility in the Present Situation. L.F. McCollum. Bull. Amer. Assoc. Petrol. 


Geol., July 1943, 27 (7), 960. See Abstract No. 622 (1943). G. D. H. 
8.* Factors Influencing Decline in Oil Discovery Rates. L. F. McCollum. 
28.6.43, 110 (4), 18. See No. 622 (1943). G. D. H 


9.* Oil Zones of the United States: Eocene. Anon. Oil Gas J., 30.9.43, 42 (21), 
56-B.—While the Wilcox group, and particularly the Carrizo formation at the top, 
was known to bear oil, it was only én 1939 that good Wilcox production was obtained. 
Following the discovery of Wilcox production at Eola, Louisiana, in 1939, and at 
Ville Platte in 1940, a number of Wilcox discoveries were made in North-east Louisiana, 
starting a pay running from the Mississippi to La Salle County in South-west Texas. 
Numerous discoveries along this trend have shown that the whole Wilcox sand section 
may contain productive members. In the Claiborne group, the Queen City and 
Weches members of the Mount Selman give a little oil in East Texas, but the main 
production is from the Cockfield along the Gulf Coast. The Sparta is productive in 
Louisiana. 

The Jackson is most important in South-west Texas, where seven distinct producing 
zones are found. It decreases in importance to the north. 

In the Rocky Mountain area the only Eocene production comes from sand-lenses 
in the Wasatch at Hiawatha, Colorado, and LaBarge, Wyoming. Eocene production 
has been obtained in California at North-east Coalinga and Coalinganose, at Kettle- 
man Hills, at Simi, and at Bardsdale. 

New Eocene production may be expected along the Wilcox trend in coastal Texas 
and Louisiana. There oil may be found down-dip in distillate pools. Wilcox pro- 
duction has not been found east of the Mississippi. The likelihood of further develop- 
ment in the Claiborne and Jackson groups seems small in the coastal area. 

The margins of the Uinta and Green River basins may be expected to produce 
additional Wasatch oil. 

The great depth of the Eocene in the San Joaquin Valley has prevented its explora- 
tion over much of the area, but it is highly productive in ashore-line phase at Coalinga. 
It pinches out on the east side at Fruitvale. Oil may possibly be found in the Eocene 
of the coastal valleys of the Oregon and Washington. 

A map shows the distribution of the Eocene outcrops, its approximate = where 
buried, and the favourable areas. . D. H. 


10.* Completions Increase in August. Anon. Oil Gas J., 30.9.43, 42 (21), 81.—1610 
wells were completed in U.S.A. in August, 58 more than in July, but the 827 oil-wells 
were 29 fewer than the number completed in July, and 82 more than the oil-well 
completions in August 1942. Drilling activity was greater than a year ago, the 
increase being spread over the Appalachian area, Ohio, Kentucky, Oklahoma, and 
California. The various areas of Texas showed less activity than a year ago. 

A table provides a summary of operations in August 1943 by States, with comparative 
totals for July 1943 and August 1942. G. D. H. 
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11.* Wildcats and Discoveries. Anon. Oil Gas J., 30.9.43, 42 (21), 91.—In the week 
ended 25th September, 76 wildcats were completed in U.S.A., 14 finding oil, 1 finding 
distillate, and 2 finding gas. Two of the discoveries were east of the Mississippi. 

A fair McClosky discovery well was completed in Richland County, Illinois, some 
3 ml. north-east of Maplegrove. Near Clay in Webster County, Kentucky, the 
Palestine sand of Upper Chester age was found to be productive. The new Beeching 
pool of Ellis County, Kansas, may open a fairly large area. Two wells south-west 
of the Morel pool in Graham County, Kansas, found Arbuckle production, which may 
eventually connect with the Morel pool. 

A pumping wildcat was completed near Meeker, Lincoln County, Oklahoma. Two 
new Marble Falls pools were opened in North Texas, and an Ellenburger poo! in 
Wilbarger County. In the Permian Basin, the Clear Fork was found to be productive 
in the Keystone area. Two discoveries were made in south-western Louisiana, one 
being a distillate well 6 ml. south-east of the Bancroft field, and probably in the Cock. 
field, while the other was at Big Lake Cameron Parish, where a 13,084-ft. test was 
plugged back to 8591 ft. to make a producer. 

Two gas-fields were found in Madera and Sacramento Counties, California, and there 
were two new oil-pools. 

The results of wildcatting in the week ended 25th September are tabulated by 
States and districts, with cumulative totals for 1943. G. D. H. 


12.* Crude Output Reached High Mark in July. Anon. Oil Wkly, 4.10.43, 111 (5), 
46.—In July the U.S. oil output was 4,113,000 brl./day, the highest rate attained 
this year, and 136,000 brl./day above the June figure. Texas produced 1,626,000 
bri./day, 127,000 brl./day more than in June. The Texas Gulf Coast produced 
535,000 brl./day, 35° more than in January. Inf July the West Texas production 
rose by 47,000 brl./day, and that of East Texas by 35,000 brl./day. 

856 wells were completed in July, 60 more than in June, and 23 more than in July 
1942. 

Total stocks of crude at the end of July were 238,346,000 brl., compared with 
240,601,000 brl. at the endof June. In July an average of 3,893,000 brl./day of crude 
was run to stills. The gasoline yield was 36-7% and the yield of residual oil 30-3%. 

7,487,000 brl. of natural gasoline was produced in July. G. D. H. 


13.* Peace River Gas Output Estimated 35 Million Feet. Anon. Oil Wkly, 4.10.43, 
111 (5), 53.—Gas-wells in the Peace River district near Pouce Coupe are reported to 
be capable of a flow of 35,000,000 cu. ft./day. East of Rolla, British Columbia, a 
well has flowed 5,000,000 cu. ft. of gas/day from 2168 ft. The old Guardian well 
flow is calculated at 20,000,000 cu. ft./day, and that of the Imperial well at 10,000,000 
cu. ft./day. 


14.* Independent Company Starts Tests in Taber Area. Anon. Oil Wkly, 4.10.43, 
111 (5), 53.—Two wells are to be drilled in the Taber area of Southern Alberta. 
G. D. H. 


15.* Vermilion Field in Western Canada Gains in Output. Anon. Oil Wkly, 4.10.43, 
111 (5), 53.—More than 30 wells are now producing in the Vermilion field, and there 
may be 50 producers by the end of the year. All the wells are shallow pumpers. 
There may be production in the Devonian below 2500 ft. 

42,000 brl. of crude have been shipped from the field this year, and there may be a 
rise to 15,000 brl./month. G. D. H. 


16.* Alberta Oil Output Drops in Six Months. Anon. Oil Wkly, 4.10.43, 111 (5), 
53.—In the first half of 1943 Alberta produced 4,867,491 brl. of oil, compared with 
5,144,482 brl. in the same period of 1942. G. D. H. 


17.* View Western Canada as Vast Oil Reserve. Anon. Oil Wkly, 4.10.43, 111 (5), 
54.—Geologically and geographically Alberta offers the best production possibilities 
in Canada. The opening of the Alaska Highway has increased the incentive for 
developing Alberta’s oil. The foothills belt contains formations which produce oil 
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in the Rocky Mountain and Mid-Continent areas of U.8.A., and in which oil indications 
have been found at shallow depths in widely scattered wells. G. D. H. 


18.* Working Over Old Well in Vermilion Area. Anon. Oil Wkly, 4.10.43, 111 (5), 
54.—12 ml. north of the producing area at Vermilion, the well, Vermilion Consolidated 
3, is being reconditioned. This five-year-old well was one of the best until it developed 


water trouble. G. D. H. 


19.* Production in Peru on Increase This Year. Anon. Oi! Wkly, 4.10.43, 111 (5), 
54.—In the first half of 1943 the Peruvian oil production is estimated to have been 
7,816,166 brl. The 1942 output was 14,632,530 brl., 173.219 brl. more than in 1941. 
The 1942 figure included 1,003,972 brl. of natural gasoline. 

Two wells are being drilled in the Pirin region, and preliminary geological work is 
being carried out in adjacent areas. G. D. H 


20.* Wildcats and Discoveries. Anon. Oil Gas J., 7.10.43, 42 (22), 115.—In the 
week ended 9th October four of the five oil discoveries were in the McClosky in 
Illinois. Three of the Illinois finds were well separated from older production, and 
may represent considerable additions to reserves. A pumper was completed in North- 
east Clay County, 6 ml. from the nearest production at Noble. In Jefferson County, 
McClosky discoveries were made 1} ml. west of Coil, and between Coil and Bluford. 
A 500-brl. McClosky well, south of the Bungay pool, Hamilton County, may prove to 
be an extension. 

The fifth discovery well was in the Waltersburg sand near Uniontown, Union 
County, Kentucky. 

The most important gas discovery was in Garvin County, Oklahoma, 6 ml. from 
Pauls Valley along the same trend, two dry wells intervening. A Clinton sand gas- 
well was completed in Hocking County, Ohio, and a small gas-well 1} ml. south-east 
of the Lockhart field, Starr County, Texas. 

A table summarizes by States and districts the wildcat completions in the week 
ended 2nd October, 1943. G. D. H. 


21.* Skyrocketing War Needs Presage Early U.S. Oil Shortage. W. L. Baker. Oil 
Wkly, 11.10.43, 111 (6), 18.—Heavy industrial and military oil demands have caused 


consumption to exceed production in U.S.A., although there have been sharp rises 
in production. Hence crude and product stocks have been seriously reduced. A con- 
sumption of 5,000,000 brl./day is predicted for the first quarter of 1944, compared 
with 4,500,000 brl./day in the third quarter of 1943. All districts in U.S.A. except 
West Texas are now thought to be producing at their maximum efficient rate. 
West Texas is estimated to have 250,000 brl./day of unused productive capacity. 

In September the daily average production was 4,337,000 brl., 120,000 bril./day 
more than in August, and 200,000 brl./day above the pre-war record level. P.A.W. 
certifications for October amount to 4,638,700 brl./day, including 4,373,000 brl. of 
crude. 

1,097,661,000 brl. of oil was produced in the first nine months of 1943, 69,000,000 
brl. more than in the same period of 1942. 

Since the end of May crude oil stocks have declined 12,000,000 brl., and they now 
stand at 233,000,000 brl., about the 1939 level. 

Despite domestic rationing, the motor-fuel demand in September is estimated to 
have been 5% higher than in September 1942. The production of gas—oil and dis- 
tillate-fuel has risen to an all-time peak. 

Most of the recent crude-oil production increase has been due to gains in Texas, 
where the output has been boosted from the curtailed low points of 1942 with the 
completion of pipe-lines. In September Texas gave 1,829,000 brl./day, 330,000 brl./day 
more than in June, and nearly 750,000 brl./day more than in April 1942. In the first 
nine months of 1943 Texas gave 416,434,000 brl. of oil, 17-1% more than in the cor- 
responding period of 1942. 

At present the Californian production is about 780,000 brl./day, 143,000 brl./day 
more than in April 1942. In September, Louisiana gave 359,000 brl./day, 36,100 
bri./day more than in January. Oklahoma, Illinois, and Kansas are giving less oil 
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now than in January, the declines being 14,000 brl./day, 20,000 brl./day, and 9000 


bri. /day, respectively. 
Tables and graphs give data on production, stocks, etc. G. D. H, 


22.* Crude Output Rises to 4,402,730 Barrel. Anon. Oil Wkly, 11.10.43, 111 (6), 
52.—In the week ending 9th October the U.SToil output averaged 4,402,730 bri. /day, 
66,445 brl./day more than the average for the previous week. G. D. H. 


23.* September Completion Rate Slumps With Most Districts Declining to New Lows. 
Anon. Oil Wkly, 11.10.43, 111 (6), 53.—In September completions averaged 367 
per week, compared with 397 per week in August. It appears that the 1943 total of 
completions will be several hundred below the 19,000 estimated earlier. Labour 
shortage and low oil prices are among the factors keeping the drilling rate low. 

In the first nine months of 1943, 13,772 wells were completed in U.S.A., 3707 fewer 
than in the same period of 1942. Most areas show declines this year, but California, 
some districts of Texas, Colorado, Kentucky, and Montana have shown rises. 

A recent change in the spacing regulations in South-west Michigan may lead to a 
slight drilling increase. 

A table shows by States and districts details of the completions in September and 
the first nine months of 1943, with comparative totals for other months. G. D. H. 


24.* Oil-Zones in the United States: Oligocene. Anon. Oil Gas J., 14.10.43, 42 
(23), 52-B.—Oligocene production is obtained in a number of sands in the Gulf Coast 
area, and also in some sectors of the coastal district of California. The Oligocene of 
the Gulf Coast region is generally non-marine at its outcrop, but the Vicksburg, the 
lowest member of the Oligocene, shows marine marls in the east, and becomes pro- 
gressively more sandy towards the west, where it provides a number of important 
oil-pays in the Lower Gulf Coast and South Texas districts. In the same area the 
overlying Frio has important oil-zones, and the Frio production extends to the coast., 
In the Upper Oligocene the Marginula, Heterostegina, and Discorbis (some place the 
Discorbis in the Lower Miocene) provide pays of variable importance, and the pools 
are rather scattered. 

The Sespe, of Oligocene age, produces in the Ventura—Newhall and Santa Barbara 
districts, forming the lowest pays at Capitan and Elwood, as well as the principal 
pay in several fields in Eastern Ventura County. The Oligocene has not generally 
been reached in fields in this area, so that it is a potential reservoir over the whole of 
the coastal district. In the Los Angeles Basin the Sespe has been barren or missing 
in some fields, but there is the possibility of wedge-edge production on the flanks of 
schist highs. 

In the Gulf Coast region productive wedge edges may be found at almost any depth 
in the Oligocene until the section has become completely shaly. 

In California the Oligocene seems to have good prospects for oil production only in 
the embayments and basins of the coastal district. There are thick marine sections 
in similar embayments in Oregon and Washington. 

A map shows the Oligocene outcrops and the areas which are favourable for Oligocene 
oil production. G. D. H. 


25.* Wildcats and Discoveries. Anon. Oil Gas J., 14.10.43, 42 (23), 107.—In the 
week ended 9th October three discoveries were made on the Sweetgrass Arch, Montana, 
all of them in the Sunburst sand. Oil-wells opened the Brady and Midway pools in 
the Pondera district, while a gas-well was completed south-west of the Kevin-Sunburst 
field. Three discoveries were also made in South-west Texas. A Loma Novia sand 
well was completed on the trend running south from Duval through Jim Hogg County ; 
a Wilcox well was opened in Live Oak County, 1} ml. from the Goebel field, with which 
it may merge. The third find was } ml. east of the recent gas discovery at Blanconia, 
Bee County. 

East of East Texas an important Pettit lime discovery was made in Rusk County. 
A new gas-producing area has been opened on the south-west flank of the Sabine 
uplift. A small well in Throckmorton County, North Texas, has revealed a new 
Caddo lime area, 
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Illinois and Indiana had one McClosky lime producer each, while a gas-sand was 
discovered in the West Raisin City field of California. Near Kansas City a small 
gas-pool was opened, and a small Wilcox well was completed in Pottawatonie County, 
Oklahoma, west of Wanette. 

A table gives the results of wildcatting completions by States for the week ended 
%h October 1943. G. D. 


26.* September Wildcatting Results Fall Short of Expectations. D. L. Carroll. Oil of 
Wkly, 18.10.43, 111 (7), 13.—Up to the end of September, 201 new oil-fields had been 
found in U.S.A. in 1943, 9-5° fewer than in the same period of 1942. There was a 
decline of 27-3% in the new oil-pay discoveries, an increase of 16-7% in the new 
distillate fields, an increase of 36-7% in the gas-field discoveries, and an increase of 
25% in new gas-pay discoveries. 363 wildcat wells, exclusive of extensions and semi- 
wildeats, have proved successful in the first nine months of 1943, compared with 402 
in the same period last year. 

In September, 26 oil-fields, seven new oil-pays, 11 oil-field extensions, two distillate 
fields, one distillate extension, six gas-fields, two gas-pays and one gas extension 
were found among 275 wildcat completions. In August there were 61 successes among 
384 wildcat completions. 

Illinois had 15 successes out of 54 wildcat completions in September. Texas had 
11 oil-fields, two new oil-pays, one oil-field extension, one distillate field, three gas- 
fields, two new gas-pays and one gas-field extension among its 21 discoveries. Cali- 
fornia had two new oil-fields, two oil-field extensions and one gas-field, while Kansas ° 
had two oil-fields, one oil-field extension and one gas-field. 

The best discovery well was at South-east Moxel, Graham County, Kansas, where 
the Arbuckle, topped at 3764 ft., gave 1904 brl./day initially. In Young County, 
North Texas, a 1128-brl. well was completed in a shallow, thin Pennsylvanian pay. 
At Cameron in Starr County, South-east Texas, a 225-brl. well was completed at 4140— 
4150 ft. in the Frio. The five new Illinois pools were in the McClosky at depths not 
exceeding 3303 ft., with initial outputs of 155-517 brl./day. 

The Willamar field of the Lower Texas Gulf Coast was extended 1 mi. to the north 
by a well which found 75 ft. of pay in the Frio above 7925 ft. This extension is believed 
to add 6,000,000 bri. to the reserves. 200 acres of production may have been added to 
the Pauls Valley field in Oklahoma by a Bromide well. A new small field has been 
opened near the Paloma field, California. A new pay has been opened in the Cook 
Mountain (Eocene) at 5811-5819 ft. on the east flank of the Humble salt dome, Texas. 
A reserve of 3,000,000 brl. may have been added. The discovery well of the South 
Shelby gas-field gave 3,000,000 cu. ft./day from the Sunburst sand, topped at 
1308 ft. This may be a gas-cap field, and a well is to be drilled 14 ml. down-dip to the 
south-west in search of oil. 

Tables summarize the results of wildcatting in the first nine months of 1942 and 
1943; they give by States and districts the results of wildcatting in September 1943, 
and a list of all the discovery wells completed in September 1943, with the name, 
location, depth, completion horizon, initial production, oil gravity, structure and 
method of discovery. G. D. H. 


27.* Americans Control Big Share of World Oil Production. Anon. Oil Wkly, 
18.10.43, 111 (7), 35.—Excluding the Far Eastern fields, now in Japanese hands, the 
oil production outside U.S.A. is estimated by P.A.W. to be about 1,276,720 brl./day. 
American interests control 47-39% of the present developed production, an@the British 
control 38-73%. In the Eastern Hemisphere U.S.A. controls 15-3% and the British 
795%, while in the Western Hemisphere the figures are 59-3% and 23-6%, respectively. 

The present output of 200,000 brl./day in Iran is entirely British controlled, but 
of the 75,000 brl./day produced in Iraq, U.S.A. controls 23-75%, and the British 
525%. There is 100% British control of the Egyptian (25,000 brl./day), Indian 
(7315 brl./day) and British (2700 brl./day) production. U.S.A. eontrols the 15,000 
brl./day given by Saudi Arabia and the 20,000 brl./day given by Bahrein. The total 
output of the Eastern Hemisphere is estimated at 345,200 brl./day. 

80% of the 585,000 brl./day produced in Venezuela is controlled by American 
interests, and 20%, by the British, and the corresponding figures for Colombia are 
85% and 15%, the output being 60,000 brl./day. Argentina yields 68,000 brl./day, ; 
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with U.S.A. controlling 7-5% and the British 21-5%. Trinidad’s 60,000 bri./day is 

entirely British-controlled, as is Ecuador’s 7500 bri./day. Peru gives 40,000 bri. /day, 

70-5% being American-controlled, and 29-5% British. The area gives 93,520 bri. /day. 
G. D. H. 


28.* United States Crude Oil Production at New Peak. Anon. Oil Wkly, 18.10.43, 
111 (7), 42.—In the week ended 16th October the U.S.A. daily average oil production 
was 4,413,221 bri., a new all-time high. Kansas produced 296,950 brl./day, 31,350 
bri./day more than in the previous week. California produced 788,800 brl./day, in 
contrast with 780,100 brl./day in the preceding week. Apart from a decline of 26,300 
brl./day in Illinois, there were only minor changes in other States. G. D. H. 


29.* Barco Drilling Results More Encouraging. Anon. Oil Wkly, 18.10.43, 11] 
(7), 42.—Socuavo 4 has perforated 128 ft. of sand, and proved the best of seven wells 
drilled in the Tibu area to date. Due to lack of storage there has been only a short 
test. The reservoir is highly irregular, and the wells of variable quality. Socuavo 4 
is bottomed in the Tertiary at about 4600 ft. A small amount of production has been 
developed in the Cretaceous at about 10,000 ft., but it is searcely commercial in volume. 
G. D. H. 


30.* Outer Rings of Production Should Surround Salt Domes. D. L. Carroll. (il 
Wkly, 1.11.43, 111 (9), 14.—It seems likely that salt domes formed by the static 
loading of deep-seated salt beds causing plastic flow of the salt, will have a “ halo” 
or anticlinal ring separated from the central dome by a syncline of width approximat- 
ing to the radius of the dome. The existence of a circular syncline produced by down. 
ward settling of the sediments is frequently noted in contour-mapping salt-dome 
structures. The inner limb of this syncline assists in creating oil accumulation 
around the salt dome, while the outer limb, if suitably related to other structures, 
may also cause oil accumulation. The injection of salt upwards through the strata 
will not only bend them to give the flank-structure, but will also exert lateral, outward 
pressure which might warp competent beds at some distance radially from the dome. 
The known occurrence of the rim syncline makes it worth while exploring carefully, 
by careful correlation or geophysics, for the existence of closed anticlinal structure 
beyond the syncline. G. D. H. 


31.* World Petroleum and its Availability. E. O. Thompson. Oil Wkly, 1.11.43, 
111 (9), 19.—Authoritative statements indicate that U.S.A. will be 500,000 bri. of 
oil/day short in the third quarter of 1944, even with strict rationing. 

In spite of the current production of 4,600,000 brl./day, an all-time high, stocks 
above ground are gradually decreasing. 

It is believed that a 35-cents-a-barrel increase would immediately give a 50°, 
increase in drilling. In California a 25-cents-a-barrel rise caused an immediate 
52% rise in drilling. 

The low oil prices affect stripper-well operators most seriously, for they cannot 
afford to spend money on secondary recovery methods in order to increase their 
production. 

Texas alone has 136,000,000 brl. of empty steel storage space. 

At present the only unused productive capacity in U.S.A. amounts to 200,000 
bri./day West Texas, and this will be absorbed by March 1944, when pipe-lines 
become available for shipping the oil. 

The potential production of Bolivia, Colombia, Ecuador, Mexico, Peru, and Vene- 
zuela is 1,080,000 brl./day, of which about 630,000 brl. is now being produced. The 
potential of Bahrein, Egypt, India, Iran, Iraq, Saudi Arabia, and the United Kingdom 
is 777,000 brl./day, with the current production 362,000 brl./day. 

In 1942 the world reserves were estimated at 54,882,600,000 brl., of which 
20,000,000,000 bri. are in U.S.A. Many areas of U.S.A. have passed their peak in 
production. 

The Axis controls 3% of the world oil production. The Japanese are reported to 
have reconditioned and re-drilled wells in the Dutch East Indies. 

Tables give estimates of the current daily production in various countries which 
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can supply the Allies; the estimated reserves at the end of 1942 in all producing 
countries and their production in 1938 ; the production of crude oil and its substitutes 
in 1941 and 1942; and the distances by sea from world producing areas to consuming 
centres. G. D. H. 


92.* Alberta Output Climbs Above Same Period of 1942. Anon. Oii Wkly, 1.11.43, 
111 (9), 41.—In the first week in October the Alberta oil production averaged 26,870 
brL. /day, compared with 25,491 brl./day in the corresponding period of 1942. Turner 
Valley gave 24,853 brl. of crude and 1165 brl. of natural gasoline. The rise is influenced 


by the recent completion of six wells at Turner Valley, including Home-Millerville 15, 
which gave 165 brl./hr. in a 10-hr. test. There are 18 wells drilling in Turner Valley, 
and 18 wells drilling in other fields. G. D. H. 


33.* Production Upward Climb Halted Week of October 30th. Anon. Oil Wkly, 
1.11.43, 111 (9), 46.—In the week ended 30th October the U.S.A. production was 
4,394,646 brl./day, 24,820 brl!/day below that of the preceding week. The Texas 
production was unchanged, that of Kansas rose by 2900 brl./day, while there were 
decreases of 10,150 brl./day in Kansas, 9850 brl./day in Illinois, and 4650 brl./day in 
Califernia. G. D. H. 


34." October Completion Rate Shows Gain and Prospects Indicate Continued Strength. 
Anon. Oil Wkly, 15.11.43, 111 (11), 45.—In October the completion rate averaged 
56-2 wells/day, compared with 55/day in September. Comparing succeeding four- 
week periods in September and October, the number of gas-well completions dropped 
from 117 to 112; dry holes rose from 461 to 517; input and disposal well completions 
rose from 135 to 151; total completions rose from 1540 to 1616, and 76 more oil- 
wells were completed in the October period than in the September period. 

It is possible that the 1943 completions may total nearly 19,000. For the first 
ten months of 1943 there were 15,814 complétions, compared with 18,140 in the same 
period of 1942. 

A table gives by States and districts a summary of the completions in October 1943, 
with comparative totals for September 1943 and October 1942; and a summary of 
the completions in the first ten months of 1943, with comparative totals for the cor- 
responding period of 1942. G. D. H. 


$5.* Wells Completed in United States in Week Ended November 13th, 1943. Anon. 
Oil Wkly, 15.11.43, 111 (11), 53.—A preliminary tabulation of the field and wildcat 
completions in the week ended 13th November, 1943, is given by States and districts. 


BD. 
Geophysics. 
36.* The S.P. Dipmeter. H. G. Doll. Petrol. Engr, Reference Number, 1943, 14 
(10), 17. See Abstract No. 437 (1943). G. D. H. 


387.* The Use of Electrode Spacing in Well-Logging. R. H. Zinszer. Petrol. Engr, 
Reference Number, 1943, 14 (10), 25. See Abstract No. 539 (1943). G. D. H. 


38. Natural Potentials in Sedimentary Rocks. P.A.Dickey. Petrol. Tech., Sept. 
1943, 6 (5); A.I.M.M.E. Tech. Pub. No. 1625, 1-10.—The existence of potential 
differences in the surface of the earth has long been known. Measurements in oil- 
wells have shown that the potential of shales with respect to some arbitrary reference 
is almost constant in any well, at least below the zone to which meteoric water has 
gained access. Sandstones and some other sedimentary rocks have a negative potential 
with respect to shale. While the potentials have usually been measured with water 
in the drill-hole, potentials have also been recorded without water in the hole. 
Potential measurements were made in an exploratory well, first with water in the 
hole and then some days after it had been bailed dry. Owing to the absence of the 
short-circuiting effect of water, the curve for the dry hole showed more detail than 
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that for the water-filled hole, but the range of potential differences was smaller. 
Comparison of the curves with cores showed that most of the sandstone layers gave 
high negative values, and that in a dry hole beds as thin as 0-1 ft. may be detected, 

Potential measurements were also made in a shaft, and this showed that most of 
the potential drop at a sandstone-shale boundary occurred within a few inches in the 
sandstone, the sandstone being more negative. Sandstone in loose sandstone and 
shale blocks also proved more negative than the shale. Fresh cores have also shown 
potential differences between sandstone and shale. 

It appears that potential differences exist at the contacts of sandstones and shales 
in sub-surface strata that contain strong connate water. When satisfactory electrodes 
are available potential measurements in oil-wells empty of water may be of great 
practical importance where the top or bottom of a formation must be located with 
extreme accuracy. The potential differences may be related to the selective absorp. 
tion of ions in the connate water by clay particles. 

Electro-endosmosis and solution-concentration potential may modify the natural 
potentials. The effect of the latter potential cannot predicted in a well. Potential 
differences are greater in a well with fresh than witA salt water, but they diminish 
with time even with fresh water unless there is circulation of the well-fluid. : 

It is doubtful whether the potential due to electro-endosmosis can be estimated for 
an oil-well. In some instances the potential difference was not found to be affected 
by the pressure of the water. ‘ 

Altogether it appears that {he amount of clay material in a sandstone, and not its 
permeability, controls the potential differences observed. G. D. H. 


39. Natural Potentials in Well-Logging. W. D. Mounce and W. M. Rust. Petrol. 
Tech., Sépt. 1943, 6 (5); A.JI.M.M.E. Tech. Pub. No. 1626, 1-6.—The natural 
potential log is extremely simple to record precisely enough for all present-day uses, 
The customary interpretation is equally simple, the potential log consisting of a rather 
irregular base line from which there are occasional deflections of varying amplitudes, 
often with fairly steep sides and flat tops. Commonly the “ base line ”’ is found 
opposite the shale sections with the deflections opposite the sand sections. Not 
infrequently some deflections do not represent sands, and at times there is no deflection 
opposite to an oil-sand. The natural potentials are attributed to electro-filtration 
and to electrochemical potentials. Some features associated with electro-filtration 
edéuld be erroneousty interpreted as making the permeability proportional to the 
potentials. The properties of the filter chiefly determining the electro-filtration 
potential are its chemical nature and the condition of its surface; its permeability 
has little or no effect. There is poor correlation between potential logs im oil-wells 
and the measured permeability of cores. Moreover, the filter-cake in a well dominates 
the permeability of the combination of filter-cake and sand. Nevertheless, the filter- 
cake is more permeable than a shale, so that the presence of sand might be shown by 
electro-filtration potentials even though the sand permeability is not actually measured. 
Laboratory and field observations in which the pressure was changed did not show 
potential changes of the same magnitude, and it seems probable that less than 1()% 
of the observed potential is due to electro-filtration. Conventionally, the remaining 
90% of the potential would be explained as due to electrochemical potentials, but the 
salinities commonly present are unlikely to give potentials as high as those logged. 

A circular trough was divided into three sections by unglazed porcelain partitions. 
A pair of non-polarizing electrodes placed in one section failed to show any potential 
difference whatever the combinations of electrolytes used in the different sections. 
Small potentials were observed when clean sand-cores were used as partitions, and quite 
large potentials when shale partitions were used. If one section is filled with shale 
and the other two sections with fresh and salt water separated by a permeable mem- 
brane, potentials were again measured; and this condition is analogous to a well 
with fresh-water mud in contact with shale and sand containing salt water. If the 
mud is more saline than the water in the sand the potential is reversed, and such a 
reversal has been observed in a well when a tannate mud has been replaced by silicate 
mud. 

The potentials have been observed to change with time, and when the potentials 
measured for a series of cores were compared with the electrical log for the same well, 
a striking resemblance was found. 
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It appears that when fresh-water mud is used, the potential log may be largely a 
measure of the absence of argillaceous material in the formation. The admixture 
of shale particles in a sand may cause the log, according to the usual simple inter- 
pretation, to suggest the presence of a tight zone, not a sand. G. D. H. 


Drilling. 


40.* Accurate Depth Measurements Vital to Well Completions. A. C. H. Cooke. 
Oil Wkly, 9.8.43, 110 (10), 20.—Records of measurements should be kept accurately, 
both in the daily drilling reports and the engineers’ well-log. A definite bench- 
mark or reference point at the surface should be used at all times. Where the ground 
level is used as a depth reference this level #hould be permanently established by 
reference to some substantial reference point. A concrete derrick corner may have 
a bolt-head set in it as a bench-mark; a permanent derrick may be marked at the 
level of the rotary table ; or all measurements may refer to the level of the final casing 
braden head. The customary procedure in rotary drilling is to use the top of the 
rotary drive-bushing as the zero point. Hewever, in the final record of the well all 
measurements must tie in to the same reference points, and should include: (1) 
Elevation of well location. (2) Distance from ground level to top of rotary drive- 
bushings: (a) Record all depth measurements made from this point. (b) Note any 
changes in this measurement due to changes in rotary, casing spider, or sub-structure. 
(c) Note distances from original floor to top of original drive-bushings. (3) Distance 
from rotary drive-bushings to: (a) Surface casing braden head. (6) Final casing 
braden head. (c) Companion flange of master gate. (d) Companion flange of tubing 
head. 

The second bench-mark in a well is the final total depth, which is more closely 
related to the zones or depths of vital interest. Discrepancies, due to use of different 
yard-sticks, often arise from the use of this second mark. Depth measurements by 
means of drill-pipes in a horizontal position, and eventual correction to more nearly 
correct values, are described. Measurements of drill-pipe, tubing, or casing in strain 
are discussed. Several sources of errors are traced and discussed for the different 
methods. Use of bailing and other wire lines and the source of errors introduced in 
measuring well-depths are discussed in some detail. 

The various well-service companies employ mechanical measuring devices and 
accurately calibrated flagged cables. It is possible in some cases to rely fully on the 
measurements made by service companies; but even with accurate measurements 
it is often impossible for a service company to overcome inaccurate well data com- 
pletely. For example, an electrical log made before setting casing may be used as a 
basis for perforating an old well. At the time the log was made the measurements 
were zeroed at the rotary drive-bushings. Forgetting this point may result in using 
a much lower elevation on the workover derrick as the zero for the perforator. 

One of the causes of ineffective service company measurements is the placing of 
full reliance on the fact that a certain line should duplicate its performance on sub- 
sequent runs. This fact is well founded, but it provides no permanence. As with 
bailing and coring lines, the cables used by service companies are subject to service 
accidents which affect their accuracy. Therefore, a cable should: not be relied on 
entirely to determine the results to be obtained from a well. Prior to any perforating 
of casing, the well should be cleaned with the largest possible size of rock-bit and then 
thoroughly washed. Cement cuttings frequently settle back to bottom when the well 
is washed with water. Rubber, belting, and other plug materials may remain in the 
well to prevent the perforator from reaching bottom. In some cases the pump- 
suction is lowered in the pit to permit a ‘‘ dry trip,’’ and the heavy viscous mud is 
pumped down the well. The result may be a false bottom or bridge through which 
the gun perforator may not pass. A. H. N. 


41.* Deep West Texas Drilling Presents Many Problems. F. Briggs. Oil Wkly, 
6.9.43, 111 (1), 48.—Drilling to the Ordovician formation of West Texas is meeting 
with difficulties, due to depth, high pressures, and lack of water. All three types of 
rotary rig prime movers—steam, internal combustion, and electric—have been used 
in drilling these deep wells. Electric rigs have been powered with 750-horse-power 
motors in drilling wells in the Barnhart area of Reagan County. Steam rigs have 
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predominated in drilling deep tests in Winkler County, with some of the rigs using 
separate steam-engine drives for both rotary and draw-works. In Ward County 
the predominating rig is the diesel. There are tandem-drive units of 350 horse. 
powereach. In most areas the preliminary problem is water. This usually determines 
the type of motive power for the rig, but not necessarily so. For instance, in the 
Monahans area of Ward County it was thought at first that water would be scarce 
and that diesel rigs would be desirable. One of the greatest problems encountered jn 
drilling deep wells in West Texas is the necessity of penetrating very hard chert 
sections, which are interspersed just below the Permian formations within the Devonian 
zones. In these formations rock-bits seldom succeed in drilling more than 5 ft, 
before being rendered unfit for further use. The first problem is maintaining gauge: 
the second, tooth wear. Seldom does the total chert section encountered exceed 
800 ft., but no other section is as slow and expensive to drill. 

In the present deep-well-drilling programme the factors that determine the type 
of mud to use are location and casing programme. It is general practice in the 
Permian Basin to spud the wells with fresh-water mud or clay. After setting the 
surface pipe, no particular attention to the mud is required, for the red beds underlying 
the surface for a good depth make sufficient and good mud for this zone-drilling, 
However, after the red beds are passed, the underlying salt section requires careful 
consideration of the mud. In drilling this section, the mud becomes highly concentrated 
with salt, which it retains until completion of the well—unless an intermediate string 
of pipe is set through the salt section. If this is so, fresh-water mud usually is used 
to completion. Thus, on wells having the salt zone, the casing point determines the 
mud type. 

The contro] of water loss (filtration), viscosity, weight, and settling properties of 
mud, is an important phase of drilling. In facilitating this control, a daily chart of 
these factors gives the operator a very clear overall picture of the mud condition at 
all times. , Salt-water mud is discussed in some detail. The average cost of mud 
to drill a well to completion in the Barnhart area is $1500. This is relatively easy 
digging as deep drilling in West Texas goes. Spudding is done with a clay or the 
bentonite material, and, as with the usual drilling in the Basin, the mud requires but 
little attention while drilling through the red beds. At approximately 3800 ft. the 
mud begins to require care. A 10-2-lb. mud with a 43-second viscosity and a 10-15 
c.c. water loss is carefully maintained. From 4000 to 4800 ft. water in a shale section 
that tends to cave is responsible for lost returns and sticking-pipe tendency. After 
passing this shale section no particular treatment is needed for the mud, and it is 
allowed to develop a water loss of around 70-80 c.c., a weight of about 9-8 Ib., and a 
viscosity of 34 seconds. Nearing completion at 8800 ft., the hole again requires that 
careful attention be giventhemud. The addition of inorganic or starchy compounds or 
quebracho caustic bring the water loss down to the very low filtration of 4c.c._ This is 
necessary to prevent stuck pipe. The weight of the mud reaches 10 lb. and the viscosity 
is raised to around 38 or 40 seconds. The usual pipe programme in this area is to 
set 7§-in. at 2200 ft., and 54-in. to bottom at 9200 ft. &. &. i. 


42.* Coring with Reverse Circulation. H. F. Simons. Oil Gas J., 9.9.43, 42 (18), 
47.—The paper deals with a method of coring the pay-zone with reverse circulation 
which is practically satisfactory and adds nothing to the expense of the completion. 
In addition, cores have been obtained of some sections where formerly conventional 
coring did not produce results. The new method requires practically no additional 
equipment, does not require any additional trips in and out of the hole with the drill- 
string, and actually delivers the cores to the surface for examination much quicker 
than any present method of coring. For instance, a 1-ft. core taken of a producing 
section may be examined on the ground from 9 to 15 minutes after the actual cutting 
in wells down to 4500 ft. 

The method devised by Shell uses a siightly remodelled hard-formation core-head, 
but does not use the inner barrel in which cores are ordinarily caught; the core- 
catcher is also eliminated. Instead, the core is washed to the surface by the fluid 
stream pumped down the annulus and up through the drill-string. After the core is 
started to the surface, drilling may proceed or not, as the engineer and geologist 
supervising the job may direct. Sections of the core thus may come from the hole in 
small sections as the drilling progresses, 
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The only limitation on reverse-circulation completions is the pressure in the pay- 
zone, or its ability to withstand the column of oil on it without appreciable loss into 
the formation. In some wells completed with reverse circulation, low-pressure, 
permeable zones which take fluid very rapidly (faster than the pump can handle the 
fluid) are sometimes encountered. In such cases, however, the difficulty may be 
overcome by the use of an oil-base mud which has excellent plastering properties and 
prevents entry of the drilling fluid into the formation. Use of this material makes it 
possible to complete wells with reverse circulation where the reservoir pressure is 
quite low. The samples of the formation obtained while completing with reverse 
circulation are excellent compared with other samples. In addition, a gauge of the 
well can be taken at any time simply by stopping circulation and letting the well flow. 
However, cores of the formation are also desired for analytical purposes. 

Slim-hole drilling and coring is detailed in the paper. Recoveries run up to 80% 
or 90%. One of the early difficulties in reverse-circulation coring was the develop- 
ment of abnormal pump pressure due to the blocking of the fluid passage by the core. 
The clearance between the core-head and the core is very small, and very little fluid 
can pass through. The high pump pressures were eliminated by drilling four j-in. 
holes adjacent to the cutters. These holes are directed upwards into the water- 
courses which connect with the tubing above. Consequently, part of the fluid by- 
passes the core, and pump pressures are kept down. Occasionally, a core of the 
formation of other material will lodge in a tubing collar and cause a pressure build-up. 
A measuring line with a weight on it can be used to knock such obstructions loose, 
after which they can be pumped out. A. H. N. 


Production. 


43. Some Tools and Methods Used in Cleaning Oil-Wells in California. ©. B. Shea. 
U.S. Bur. Mines. Report of Investigations No. 3706, May 1943.—The incidence of 
war has focused attention on the necessity of obtaining increased production from 
old wells without undue expenditure of essential materials such as steel. It is pointed 
out in this report that in California efficient well-cleaning methods have been responsible 
to a large extent for improved performance ever since the system of voluntary curtail- 
ment of production came to an end. Information included is based on a field survey 
and on data obtained from technical and patent literature, manufacturers’ catalogues, 
ete. Much of it is not new, and letters patent have precluded detailed description of 
certain methods regularly practised by operators, but this collection of facts, ideas, 
and suggestions relevant to oil-well cleaning is designed to stimulate further research 
into the urgent problem of economic rehabilitation of oil-wells and fields. 

Before starting to clean out a well, careful study must be made of specific causes 
of impeded flow of oil and gas into the hole. Gradual accumulation of detrital material 
and consequent obstruction in the critical region surrounding the well, clogging of 
the sand-face or liner, pump troubles, etc., are all potential causes of reduced produc- 
tion, but cleaning out is not always the solution to the problem. A sub-surface pressure 
survey may indicate that replacement or relocation of the pump or gas-lift equipment 
is all that is required. Fluid-level tests will usually determine whether falling off in 
production is due to pump troubles or clogged perforations. 

Final decision as to whether or not a well should be cleaned out is largely deter- 
mined by economic considerations of the value of the expected increase in production, 
costs, amount of recoverable oil remaining in the reservoir, and probable duration of 
effectiveness of reconditioning. 

Once the necessity for a clean-out is established, careful analysis must be made 
of the particular cause or causes of subnormal production, to ascertain which method 
will give the best results having regard to the type and location of accumulations 
in the well. 

In the removal of sand from wells, standard bailing tools, hydraulic suction-type 
or pump-type bailers are used, depending on the particular type of accumulation. 
In addition, hydraulicking with oil is sometimes useful in removing sand, silt, or 
fragmentary shale accumulations. 

Swabbing is a common and simple method of cleaning perforations in Californian 
fields, though with certain wells it proves effective only when combined with an 
alternate bailing operation. Washing methods involving the use of high-pressure 
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or suction perforation washers have been considerably improved during recent years, 
and a great variety of ingenious tools is now available. 

Carbonate scale is removed from liners and sand-faces by chemical treatment, and 
it has been found that an aqueous solution of 10-15% hydrogen chloride is the most 
satisfactory concentration of acid*to™use. If the scale deposits are oil-soaked it jg 
usually necessary to add penetrating or wetting agents to facilitate penetration of 
the acid. 

In some Californian wells the principal causes of subnormal production are due to 
accumulations of paraffin, asphalts, and gums which separate out from the crude oil, 
Present tendency is to utilize paraffin solvents and heat-generating chemicals to 
facilitate their removal. The solvents are properly selected for each type of paraffin 
found. 

Methods of prevention and removal of mud-sheaths deposited from drilling fluids 
on the face of oil-bearing sands have been carefully studied over a number of years, 
and their success is largely dependent on the chemical and physical characteristics 
of the fluid used. Oil-base mud fluids are fast gaining popularity as drilling fluids, 

Removal of mud-sheaths may involve washing-in methods, wall-scraping, or 
chemical treatment with calcium carbonate and acid, mud acid, etc. 

In conclusion, operators are advised to study the possibility of a combination of 
methods for cleaning out and to avoid misapplication of tools having regard to existing 
well conditions. H. B. M. 


44.* The Effect of Casing Perforations on Well Productivity. M. Muskat. Peérol. 
Engr, Reference Number, 1943, 14 (10), 124. See Abstract No. 297 (1943). 
G. D. H. 


45.* Determination of Oil-Well Capacities from Liquid-Level Data. ©. ©. Rodd. 
Petrol. Engr, Reference Number, 1943, 14 (10), 117. See Abstract No. 1057 (1942). 


G. D. H. 
46.* Analysis of Reservoir Performance. R.E.Old. Petrol. Engr, Reference Number, 
1943, 14 (10), 139. See Abstract No. 298 (1943). G. D. H. 


47.* Remedial Work in Oil-Fields of the Eastern Area of the United States. W. N. 
Little. Petrol. Engr, Reference Number, 1943, 14 (10), 153. See Abstract No. 806 
(1943). G: D. H. 


48. Bottom-Hole Water Shut-Off. V. E. Baum. .0il Gas J., 29.7.43, 42 (12), 219.—A 
qualitative analysis of water-coning is made. From this analysis it would appear 
that the prime problem is that of equalizing the unit pressure over a given area so 
as to compensate for the difference between the surface tension of oil and water. 
Since water flows with greater ease, we haye to increase the resistance to the flow 
of water. This can be: acomplished by putting out a disc, so that when the water 
attempts to flow in over the top of the disc, it has a greater distance to travel than the 
oil (which is floating upon the water) and is immediately adjacent to the bore-hole. 
It would be ideal if one could insert a flat dise at the water-hole contact level when the 
well was first completed, but since any treatment applied from the surface must be 
assumed to take a spherical form, we can merely supply an artificial dividing line by 
running @ formation packer. 

It is not wholly sufficient to supply an artificial dividing line by merely running a 
formation packer, because the placing of the cement underneath the packer must be 
controlled. It must be realized that the point of lowest pressure is still in the casing, 
and any uncontrolled attempt to place cement would simply have the effect of by- 
passing the packer, as the pressure of the hydrostatic head of cement would overcome 
the tendency of this heavier fluid to go out and down in the formation. With a tubing 
control valve placed at the bottom of the tubing string and immediately above the 
packer, it is possible to place the cement at the face of the pay at low pressure, ranging 
from zero to any desired pressure. The tubing control valve is merely a piston-type 
valve with a logarithmic curve metering-pin backed by a heavy coil-spring, which is 
set so that the bottom-hole pressure, plus the force of the spring, will keep the valve 
closed when the tubing is filled with cement and displacing fluid. It will be im- 
mediately seen that to meter cement at low pressure through the valve and under the 
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ker, one need only exert a low pressure on the tubing at the surface. If the 
engineers’ figures are carefully worked out from predetermined bottom-hole pressure 
data, the pressure applied on the cement ejected through the valve will be exactly 
that which is applied to the tubing at the surface, calculating, of course, the change 
in the fluid column as displacement takes place. 

An actual case is quoted with favourable results. Cases where such a method of 
shut-off will not work are enumerated. A. H. N. 


49. Fatigue of Sucker-Rods. J. Zaba. Oil Gas J., 29.7.43, 42 (12), 229.—The simple 
formule for elastic stress-strain in relationships are briefly discussed, followed by a 
discussion of endurance under fatigue. The endurance limit of materials is determined 
on a testing machine by subjecting the test specimens to reverse loadings from maxi- 
mum tension to maximum compression. Several specimens are tested to failure 
under gradually decreasing stresses until the stress is found under which the specimen 
can withstand an indefinite number of cycles of reversals. In the case of steel, it 
has been found that a stress which permits 10,000,000 reversals without failure can 
be safely assumed as the endurance limit. The results of endurance-limit tests are 
plotted, as the so-called S—N curves (stress-number-of-cycles curves) on semi-logarith- 
mie paper with axis of ordinates as stresses and axis of abscissa as number of cycles 
of reversals. 

Typical curves are given. The endurance limit of a material is decreased by the 
so-called “* stress-raisers."" Dents, pits, scratches, or,holes on the surface of a bar 
result in concentration of stresses leading to fatigue failure. The mechanism of this 
failure is generally interpreted as follows: the faifure usually starts on the outside, 
at the base of a pit or dent—that is, at the point of stress concentration. A minute 
crack is formed which results in further stress concentration and further spreading 
of the crack. This process continues, reducing the working area of the bar until the 
area is reduced to the point at which the elastic limit of the material is reached and a 
single application of load results in a failure. The cross-sectional area of a fatigue 
break is very characteristic. The part of the progressive damage, because of the 
rubbing of the two parts against each other, is smooth. The part of the final, elastic 
failure is coarse and granular. Different materials exhibit different resistances to 
progressive failure. Stress, range of stresses, and number of reversals are three main 
factors affecting the progress to fatigue failure. 

Oil-well sucker-rods work under conditions of repeated cyclic loadings ; their service, 
therefore, is a problem of fatigue. In case of sucker-rods, however, there is one 
additional factor which affects their service, and that is the effect of the surrounding 
medium. The sucker-rods often work in highly corrosive fluids. Air-endurance 
limits of steels cannot be used satisfactorily in designing sucker-rods for given working 
stresses. The effect of corrosion on service of a sucker-rod string may be two-fold. 
Sucker-rods working under conditions of light stresses may be eventually destroyed 
by corrosion, or highly stressed sucker-rods may fail because of corrosion fatigue. 
The corrosion-fatigue failure occurs in two stages. During the first stage the electro- 
chemical action of the corrosion results in the formation of pits on the outside surface 
of the rods. These pits cause stress concentration, and the second stage of the cor- 
rosion fatigue failure proceeds along the line of the fatigue failure already described. 
Theréfore, the resistance of material to corrosion fatigue is determined, primarily, by 
its resistance to corrosion. 

Methods of determining endurance limits under corrosive conditions are given in 
some detail. Causes of differences appearing between laboratory testing results and 
actual practice are given. A. H. N. 


50. Rapid Extraction Methods May Yield More Oil in Fields Producing Much Water. 
8. F. Shaw. Oil Gas J., 5.8.43, 42 (13), 39.—The paper develops the theme that not 
in all fields controlled does production result in greater ultimate recoveries ; but, on the 
contrary, in certain fields, ultimate recovery is increased by’rapid withdrawals. A 
number of such fields are cited. The reasons for this increase in ultimate recovery 
are discussed. In the first place, with higher withdrawal rates the gas expands through 
a longer range of pressure, and thus will do more work in pushing the oil. Thus, if a 
well has a static bottom-hole pressure of 400 Ib. /sq. in. and is produced at a slow rate 
such that the producing bottom-hole pressure falls to 200 Ib./sq. in., each cubic foot 
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of gas will perform 1393- ft.-lb. of work in moving oil towards the well. If this same 
well is produced at a high rate such that the producing bottom-hole pressure falls to 
50-Ib. /sq. in., each cubic foot of gas produced will perform 3932 ft.-lb. of work in moving 
oil towards the well. Thus, unless the gas-oil ratio at the slow rate of production 
is less than one-third that at the high rate of production, a net loss of total gas energy 
is being suffered by employing the slow production rate. In all fields in which gas is 
a motive force this could easily result in lower total recovery of oil. 

Another reason that may be suggested is that oil trapped in upper inequalities in 
the formation is forced by its dissolved gas out of its trap into the stream of fluid 
moving towards the well when the pressure is reduced. This may account not only for 
the increase in total oil content lifted, but also for the increase in the percentage of oil, 
An instance is cited of a well in a limestone reservoir that had been making 350 bri. 
of fluid, of which 50 bri. was oil. A centrifugal pump was installed and the with. 
drawal was increased to 1600 brl./day, of which 800 brl., or 50%, was oil, and this rate 
of production continued for a considerable time. Limestone formations have openings, 
some large, some small, and a large cavern in the upper part of a reservoir might easily 
contain a large quantity of oil which would never be recovered unless either a well 
happens to be drilled into this cavern, or unless the pressure is lowered in the reservoir 
by high withdrawals from the surrounding wells to the point where this cavern can 
be emptied of its oil contents. 

Again, it is stated that many reservoir rocks contain from 10% to 30%, or even more, 
of connate water. If there is connate water present in the sand to this extent that 
was not displaced by the oil which originally collected in the reservoir, it would seem 
that the connate water must be the fluid originally wetting the sand-grains, in which 
case the oil is not adhering to the grains of sand, and has only to be washed out of the 
pores in the sand, and the quicker this is done, the greater is the profit, and the cleaner 
is the sand afterwards, because of the rapid flow. A. H. N. 


51. Failure of Sucker-Rods. J. Zaba. Oil Gas J., 5.8.43, 42 (13), 49.—Principal 
cause of sucker-rod body failures is overstressing. Stresses normally safe may be 
increased in intensity by “ stress raisers,’’ or additional stresses may be superimposed 
on the safe stresses, the total exceeding the endurance limit of sucker-rods and leading 
to failure. The mechanism of failure is fatigue, if corrosion is known to be absent, 
corrosion fatigue, hydrogen embrittlement, or combination of the last two. Causes 
of over-stressing rods are discussed. 

An instrument is now available for testing the fatigue of sucker-rods. The operation 
of the instrument is based on the fact that physical characteristics of steel affect the 
steel’s magnetic characteristics. A field test unit consists of a coil through which the 
sucker-rods pass when pulled out or run into the well. The coil is excited with an 
alternating current, inducing magnetic flux in the rod, which generates an electromotive 
force in another coil. The voltage of this electromotive force is function of the flux, 
and what follows also the function of the physical characteristics of sucker-rod steel. 
Both the presence and the magnitude of the fatigue are recorded. A string of sucker- 
rods tested for fatigue in such a manner can be classified from the standpoint of 
service it is still capable of performing. Good rods can be re-run in the same well, 
slightly fatigued rods can be used in lighter wells, while badly fatigued rods are dis- 
carded. Elimination in one run of a number of rods which would eventually cause a 
number of separate breaks resulting in a number of separate pulling jobs is a distinct 
contribution towards economy of operations. 

Prime requirements of sucker-rod material capable of performing satisfactory 
service are sufficient tensile strength and inherent resistance to corrosion and embrittle- 
ment. Other requirements are ductility, uniformity of composition, and resistance 
to stress concentration. Attempts to apply, in the manufacture of sucker-rod, materials 
satisfying these requirements can be seen in evolution of the sucker-rod, from the 
standpoint of material used, from wrought iron to soft steels, to steels with higher 
carbon content and increased manganese, and to steels with addition of nickel, 
molybdenum, and chromium. At the same time, methods of manufacture were im- 
proved, various forms of heat treatment tending to improve the physical properties 
of rods. As manufactured now, a sucker-rod should give economically satisfactory 
service if used under conditions for which it is designed and if given proper care in 
normal! oil-field operations. A. H. N. 
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52.* Salt-Water-Disposal Injection Systems. I. W. Alcorn. Oil Wkly, 30.8.43, 
110 (13), 20.—The open and closed systems are compared, and a particular field is 
discussed. The results to date, after one year and seven months’ operation, indicate 
that, where practicable, the closed system for salt-water disposal is desirable from 
the standpoint of low initial cost, minimum maintenance cost, due primarily to 
elimination of current chemical treatment of salt water to hasten precipitation and 
destroy alge, and apparent minimizing of corrosion. Any injection system, whether 
open or closed, depends largely for its success on the sand available for disposal. 
Obviously, a coarse, highly permeable, porous sand with low pressure-head is to be 
desired. Sands of Miocene age, such as those generally occurring in coastal Louisiana, 
seem to be ideally suited to injection disposal of salt water. In the Louisiana instal- 
lation, some 1,950,000 brl. of salt water have been disposed of by gravity. Currently, 
4000 brl./day, which represents approximately the capacity of the central oil-treating 
and salt-water-disposal unit, is being cared for in this fashion. 

The installation of any salt-water injection disposal system requires careful con- 
sideration of all the factors relating to it if best results are to be achieved. The closed 
system involves more than the usual number of mechanical problems, but these are 
susceptible of solution. About the only difficulty so far encountered is chemical in 
nature. Shortly after the filter was put in operation, a black deposit was noted on 
the inside of the gauge glass. At the same time the backwash water began to carry 
some black, finely divided material. This material was identified as iron sulphide 
by settling and treating the residue with hydrochloric acid. The original of this iron 
sulphide was believed to be the by-product of an anwrobic microbiological organism 
tentatively identified as Sporovibro. Desulfuricans, one of the sulphur splitting 
group. Backwash water increased in coloration and the filter required more frequent 
washing. Thus far no chemicals have been used to kill the anzwrobic bacteria. 
The ordinary chemicals containing chlorine used for this purpose cannot be used, as 
they would precipitate other solids. Other chemicals are unavailable or too costly 
at this time. The only solution of this problem to date is a periodic injection of 15% 
inhibited acid into the injection well. Over a period of one year and seven months 
one such injection has been made. 

It is not to be presumed that the closed system should be used under all conditions, 
but where it is applicable considerable advantages may be gained. A. H. N. 


53. Surface Tension of Crude Oils Containing Dissolved Gases. D. L. Katz, R. R. 
Monroe, and R. P. Trainer. Petrol. Tech., Sept. 1943, 6 (5); A.1.M.M.E. Tech. 
Pub. No. 1624, 1-10.—The difficulties associated with the making of reliable surface- 
tension measurements at high pressures make it desirable to have a method by which 
the surface tension of crude oils containing dissolved gases may be computed from the 
fractional analysis of the liquid. 

Experimenta! data on the surface tension of the equilibrium liquids for the methane— 
propane system have been obtained at pressures up to 1230 Ib./in.2. These data 
have been used to derive an equation from which the surface tension under pressure 
can be predicted from the composition of the mixture. 


d d d 
yt P -y,. P — — ) + ete., 


in which P = parachor for any constituent or mixture; zx = mol fraction in liquid 
phase; d, = density of liquid phase; M, = molecular weight of liquid; y= mol 
fraction in vapour phase; d, = density of vapour phase; My, = molecular weight 
of vapour phase; y = surface tension. Subscripts 1, 2, 3, ete., refer to individual 
constituents or mixtures. This formula reproduced the data on the methane—propane 
system with an average deviation of less than 0-1 dyne/cm., and it is believed that it 
will apply to complex mixtures such as crude oils and gasoline. The data for methane— 
propane indicate that the parachor for the hydrocarbon remains substantially constant 
for all temperatures and pressures, but such may not be true for non-hydrocarbon 
gases. The parachor for a complex mixture will change with vaporization of a portion 
of the mixture, while the parachor for a compound is constant. 

The above relationship has been tested on several butane—gasoline mixtures with 
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good agreement, showing that the parachor for a complex mixture may be used in a 
similar manner to that for pure compounds, and that the equation is not restricted to 
binary systems. 

A calculation is given which shows the dependence of surface tension on the vapour. 
phase composition and properties, as well as on the composition of the liquid phase. 
Studies on systems equivalent to naturally occurring crude-oil systems show that 
the calculated surface tension becomes very low as the saturation pressure of the gas 
in the liquid becomes high. It is likely that reservoir liquids, such as crude oils or 
precipitated condensates containing dissolved gases, will have surface tensions under 
2-3 dynes/cm., at pressures above 3000 Ib. /in.*, and may easily be below 0-1 dyne/em.? 
under these conditions. G. D. H. 


54.* First Triple Completion in Texas at Lake Creek. F. Briggs. Oil Wkly, 6.9.43, 
111 (1), 100.—The geology of the field is briefly discussed. Lenticular sands are 
prevalent. Triple-completion involves setting 7§-in. casing through all the sands; 
perforations are made in the pipe at the pays desired to be produced. Although the 
pays are definitely known, each formation to be produced is tested by the usual drill- 
stem procedure. At the completion of these tests a double-slip-type casing packer, 
composed of drillable material, is run in on tubing. This packer is set between the 
lower pay and the two upper sands to be produced. After setting, the tubing is 
released from this packer and withdrawn from the well. Next, another packer is 
run in on the 5-in. string of inner casing and set between the two upper sands. This 
pipe contains a circulatory port just above the packer. This port is closed at installation 
and is opened by a predetermined number of turns of the pipe. As soon as this port 
is opened, washing action is instituted through the 5-in. pipe, and continues until 
enough mud has been unloaded from the upper sand to allow this formation to produce, 
and the port is closed again. 

After the topmost pay has been brought in, the 2}-in. tubing string is run inside 
the 5-in. inner casing. This tubing contains a special arrangement involving a side- 
door choke and a removable plug. It is seated, or bottomed, in the previously set 
double-slip-type casing packer. The plug and side-door choke are placed just above 
this packer in the tubing. In order to bring in the middle sand, the tubing is first 
plugged, and washing action is permitted by means of the side-door choke. As soon 
as sufficient mud has been removed, this sand begins to produce, the tubing is closed 
off, and the tubing plug is pulled by wire line. This closes in the middle sand through 
the annulus between the tubing and the 5-in. strings, and opens the tubing to the 
lowest pay. After bringing this lower sand in, all three are ready to produce. The 
well is completed so that production from the lowest pay flows through the tubing, 
that from the middle through the annular space between the tubing and inner 
casing strings, and the upper sand through the inner and outer casing annulus. 

A. H. N. 


\ 
55.* Distillate Well-Production Problems Studied with Testing Equipment. E. 
Sterrett. Oil Wkly, 6.9.43, 111 (1), 109.—Test apparatus for distillate wells are 
described. The tests now under way include the determination of a simple and practical 
method for sampling a two-phase gas-stream so as to obtain samples which are truly 
characteristic of the entire output of the well. To prevent possible gravity separation 
of fluid particles in the stream, the sampling devices are installed on the riser side of 
the inverted U-shaped sampling loop, with provision to ensure centring of the tube 
with respect to the walls of the flow-line. Varying the known liquid content of the 
stream, by reintroducing fluid previously separated from the gas, will make it possible 
to determine the effective operating limits of different types of sampling devices, 
and to set up comparative data from which their results may be calibrated and 
converted. 

The pressure range at the new set-up is variable from a low of 1000 to a high of 
2500 Ib. /sq. in. or field producing top. Fluid range in the gas tested will grade upwards 
from that of the stripped gas after its pass through the test separator to about 10% 
liquid phase by volume. The storage provided for the liquid phase at the separator 
is ample to provide full stabilizing runs and permit extended sampling = metering 
runs on a flow of predetermined content. . H.N. 
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56.* Selection of the Pump-Plunger. J. Zaba. Oil Gas J., 9.9.43, 42 (18), 60.— 
Formule for selecting plunger size are given. Coberley’s formula is :— 


S,E 


l 
10-39gL? (| — + — 
% G a) 
where A = plunger area for maximum production (sq. in.), S, = polished-rod 
stroke (in.), B = modulus of elasticity, g = specific gravity of fluid lifted, L = setting 
depth of pump (ft.), A, = area of rods (sq. in.), A, = area of tubing (sq. in.). 
The formula applies to free tubing. In case of anchored tubing :— 


where the symbols are the same as in preceding formula. 

These formule consider only the stretch of rods and tubing as factors affecting the 
plunger stroke. To correct for over-travel, Coberly suggests following correction 
factor by which the results of the preceding formule should be multiplied :— 


4 

100,000 
where F = correction factor, L = length of rods in thousands of feet, N = number 
of strokes /minute. 

Kemler’s formula is :— 
d= 
| 


where d = plunger diameter for minimum peak load, K = weight /ft. of sucker-rods 
(average weight /ft. for tapered strings), Q = rate of production, s = specific gravity 
of fluid pumped, e = volumetric efficiency of the pump. 


Mill’s formula is 
KQN 

d = | —— 

2750es 


where N = number of strokes/minute, and other symbols are as in preceding formula. 
The characteristics of wells, fluids, pumps, and of pumping operations are briefly 
discussed. A. H. N. 


57.* Slow and Economical Water-Flood Proving Profitable. Anon. Oil Wkly, 
20.9.438, 111 (3), 16.—The paper deals with a small water-flooding project that is 
being developed to pay for itself in a short time. Development was started by drilling 
four water input wells. Cores were analysed to determine if the reservoir sand con- 
tained sufficient oil and satisfactory conditions suitable for flooding. Average per- 
meability was found to be around 80 m.d., and oil content to be approximately 14,600 
brl./acre with a possible recovery of 40-50%. Average depth of oil sand was 300 ft. 
Gradual development through 1941 was on a well spacing of 330 ft. water to water. 
Abandoned oil-wells have been reclaimed as producers where they fit the pattern. 
200 lb. pressure was required at the initial water injection of 1 brl./ft. of sand. 
Pressure was gradually increased to 300 Ib. in order to inject 2 brl./ft. of sand, which 
pressure is safely below the over-burden strata. 

Economics of this flood is at a figure lower than most operators are able to main- 
tain, due to elimination of all non-essentials and the use of good used equipment 
instead of the usual new material on most floods. Drilling has been the major item 
of expense. Installation of necessary machinery and lines has been accomplished at 
a low cost. Total average cost of development has been less than $350 acre. Low 
initial and maintenance costs have allowed the project to pay its way and show an 
early profit. It is proposed to change from pumping to flowing wells. 

A. H. N. 


58.* Efficient Plunger Travel in Oil-Well Pumping. F. Briggs. Oil Wkly, 20.9.43, 
111 (3), 22.—Perhaps the most simple method of determining the general performance 
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of the pump is that involving the application of a dynamometer to the polished rod, 
This gives a polished-rod-load curve from which such plunger characteristics as uncer. 
travel, over-travel, fluid pounds, frictional restriction, and others may be recognized. 
Working in combination in these studies is the apparent volumetric efficiency ; it js 
an indicator of trouble if the computed figure is low, but does not put the finger on 
the specific cause. For instance, from the amount of fluid produced by the norma] 
operation of the surface unit for 24 hours, say, the apparent volumetric efficiency was 
found to be only 35%. Good operation is usually indicated by at least 70% ; thus, it 
is known by this low figure that sufficient fluid to fill the barrel each stroke is not 
available, or that the length of the plunger stroke is much less than the surface stroke, 
It is then a process of elimination, trial and error. If the fluid is not in the hole in 
sufficient quantity to fill the working barrel, or is restricted from entering because 
of gas-lock or other impediments, a fluid pound (felt in the polished rod or easily 
seen in the dynamometer load curve) is the simple indication of this condition. If it 
is established that the inefficiency is not due to lack of fluid, some restriction to sucker. 
rod travel may be the cause. Thus, by a process of elimination the real cause may be 
discovered. 

Langer’s formula for calculating plunger stroke is compared with actual determina. 
tion and found acceptable. The formula, in an approximate form, is :— 


s Ww 1 1 
Pl t = 
2(10)* ( ) 


4, A, 
where S = polished rod stroke in inches, W,, = weight of net fiuid column on total 
area of plunger, L = length of rod string in feet, A, = cross-sectional area of sucker- 
rods in square inches, A, = cross-sectional area of tubing in square inches, N = number 
of operating strokes /minute. 

The first term is the only difficult expression. It is found by this sequence :— 


Cos(0-0004DN)° = 1 — 22/2 + x*/24. 
where 
0-0004LN 
A. Hi. N. 


59.* Preventing Pressure Leakage from Abandoned Wells. F. R. Cozzens. (il 
Wkly, 27.9.43, 111 (4), 34.—Different means of sealing off abandoned wells are de- 
scribed. The main objective in the treatment of old wells is to effect a closure as 
near as possible to the top of the pay-sand. In wells containing large quantities of 
water the most favoured method of making a sand closure is to induce caving by means 
of carbide or explosives. Certain portions, soft formations, along the walls of a well 
generally start to slough off, or cave immediately following the temporary removal 
of water. In the carbide treatment 100 Ib. of commercial carbide are usually needed 
for wells 1000 ft. or less in depth, and to simplify handling, the carbide is broken 
into chunks, | or 2 in. in length. After the top of the hole has been cleared of debris, 
the broken-up carbide is shovelled in, due care being taken that the worker does not 
inhale the fumes, or have lights, except electric, or fires within the immediate area. 
On reaching water within the well, carbide creates violent agitation through chemical 
action. Temperature of the water rises 20—40° F., causing the water-level to rise 
several feet up along the walls of the hole. As agitation ceases, the water recedes, 
and a very favourable caving reaction is made upon the walls along which the water 
has stood. The heated water likewise encourages caving action. In most wells 
1-20 ft. of cavings can be expected to fall within a few hours, and this burden, combined 
with the carbide-sludge which settles to the bottom, generally makes a pressure-tight 
seal. One treatment is usually sufficient, although in wells exceeding 1000 ft. in 
depth, and which contain water one-half to two-thirds the length of the hole, more 
carbide is required, sometimes as much as 300 lb. In localities where formations do 
not cave, explosives are used. Other means of piugging wells are also briefly described. 
A. H. N. 


Transport and Storage. 


60. A Study of Gasoline Evaporation Losses. J. Happel and D. P. Heath. Oil Gas 
J., 25.3.43, 41 (46), 160.—A detailed study is presented, with experimental data, 
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of the factors controlling the loss by evaporation of gasoline from tanks, the mechanism 
of evaporation loss and methods of testing rates of evaporation loss. The variables 
controlling loss are: (1) average atmospheric temperature, (2) daily temperature 
variation, (3) colour and condition of paint on tank, (4) condition of tank and ventilat- 
ing equipment, (5) average wind velocity, (6) vapour pressure of the gasoline, (7) 
number of turnovers of the gasoline in a given time, and (8) average product inventory. 
The relative importance of these will depend on the type of tank, viz. (a) vertical 
cylindrical tanks with fixed roofs, (b) vertical cylindrical tanks with variable roofs, 
(e) pressure storage tanks, and (d) floating-roof tanks. For fixed-roof tanks loss occurs 
by breathing and during filling, published formule being available for the calculation 
of loss. For variable-roof tanks, which may be of the gasometer, breather (flexible 
diaphragm), or balloon (large diameter diaphragm) type, no vapour will be lost by 
breathing if the vapour volume is large enough, though from the breather type loss 
generally occurs unless the tank is two-thirds full. Owing to prevention of breathing, 
loss from these tanks during withdrawal is lower than for fixed-roof types, and can be 
calculated from formule provided. For pressure tanks, the pressure required to 
prevent breathing can be calculated, a storage pregsure of 2-5 Ib./in.? being 
generally regarded as sufficient for motor gasoline. Particular care must be taken 
to avoid pin-holes, it being shown that 23 gal. of gasoline of 4 lb. vapour pressure can 
be lost per day through an }-in. hole in a pressure tank at 1-5 lb. pressure. Formule 
have been evolved for withdrawal losses from pressure tanks, taking into account 
the evaporation of gasoline which saturates the additional vapour space on withdrawal 
and the corresponding condensation when filling. For floating-roof tanks there are 
theoretically no breathing or filling losses, but there is some loss of vapour between 
the shoes of the tank-shell and of gasoline by capillary action up the tank wall past 
the shoes and secondary seal. The four possible methods of measuring evaporation 
losses are: (1) gauging, (2) metering of vented vapour, (3) adsorption of vented 
vapour, and (4) Chenicek and Whitman method. Of these, (4) is the most widely 
used and the most reliable, giving results accurate to 0-05% with motor gasoline. 
It is based on determinations before and after loss of the variations of vapour pressure 
with percentages evaporated. Evaporation loss data have been determined by this 
method over a 10-year period with the following results: cone-proof tanks, con- 


servation vents, 1-0 gal./yr./sq. ft./Ib. abs. vapour pressure; spheroid and hemi- 
spheroid tanks (2-5 Ib./sq. in. gauge) 15 gal./day ; balloon and gasometer-roof tanks 
2-5 gal. /day 


Poatoon-roof tanks : (a) riveted-shell single-seal roof, 60 gal./hr./ft. diam./Ib. abs. 
vapour pressure ; (6) riveted-shell double-seal roof, 31 gal./hr./ft. diam. /lb. abs. vapour 
pressure; (c) welded-shell single- or double-seal roof, 23 gal./hr./ft. diam./Ib. abs. 
vapour pressure. 

Similar data are presented for the loss in filling tanks from 40% to 60% capacity, 
with gasoline of 5 lb. vapour pressure—viz., cone-roof tank 09-22% throughput, balloon 
and gasometer-roof tanks 0-15%, pressure storage tank at 16-0 lb. abs. pressure, 
2-5 lb. venting pressure, 0-10%, and floating-roof tanks nil. From the economic 
aspect, a floating-roof tank is preferable if the tank is filled more than eight times a 
year, and if under severe winter conditions a spheroid is recommended. Where a 
tank is to be worked slowly, a balloon-roof, gasometer-roof, or a pressure-type tank 
will be the most economical, depending on local conditions. For low-vapour-pressure 
tanks, cone-roof tanks are almost invariably used. Cc. L. G. 


61. New Type Rustproof Lining for Drums. A. Wachter and N. Stillman. Oil Gas 
J., 25.3.43, 41 (46), 202.—A product, Nidex, has been developed for preventing the 
corrosion of drums by water deposited from gasoline. It meets the following re- 
quirements : (1) Highly effective rust inhibition and stability with petroleum products, 
(2) insolubility in petroleum, (3) without effect on petroleum products, (4) good 
adhesion to the drum-wall and flexibility to withstand rough handling, (5) permanence 
after prolonged storage in contact with petroleum products, and (6) low cost. Nidex 
is a solution containing sodium nitrite, a mucilaginous film-forming vehicle, a plasticizer, 
a wetting agent, and a dye to facilitate inspection. Moderately dirty, rusty, or oily 
drums can be coated, but returned Nidex-lined drums should be cleaned and re-lined. 
The coating is applied by spraying an excess of the solution, allowing this excess to 
drain to the bottom for 4-5 minutes and then pumping it out and drying the drum 
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at not more than 350° F. for 10-15 minutes. 20-25 drums can be coated with | gal. of 
Nidex solution. Results are given of laboratory tests carried out to determine the 
behaviour of the lining in practice in the following directions : corrosion prevention, 
gasoline contamination, shock resistance, abrasion resistance, gasoline resistance, and 
temperature effects. Field storage and handling tests have been carried out with 
satisfactory results. A warning is given that Nidex is not suitable for galvanized 
containers or for use with acidic solutions or products which hydrolyse to acids, and 
will not withstand exposure to large volumes of water. It should, however, be suitable 
(in addition to drum lining) for corrosion protection of stored iron and steel. A 
modified quick-drying product is available for use as a rust preventive coating. 
C. L. G. 


62.* Solution of Flow Equations for Natural Gas Lines. P. McD. Biddison and G. H. 
McKay. Petrol. Engr, June 1943, 14 (9), 63.—The exact equation, given in U.S. 
Bureau of Mines monograph No. 6, connecting quantity of gas delivered by a given 
pipe-line in a 24-hour period, with the dimensions of pipe, pressure and density of gas, 
etc., does not permit of slide-rule solution for quantity. The quantity calculation is 
rather tedious, hence the Weymouth equation, giving an approximate value only, 
is generally employed, as it may be solved by slide-rule. 

The authors show that the values given by the approximate equation may be cor- 
rected by means of simple charts, thus permitting accurate computation by slide- 
rule and chart operations only. Cc. G. G. 


63.* Corrosive Effect of Alternating Currents on Pipe-Lines. Starr Thayer. Petrol. 
Engr, July 1943, 14 (11), 82.—It has previously been assumed and stated that corrosion 
of pipes due to alternating currents (which may use the line, for example, as a return 
path) is negligible, but recent observations discount this view to some extent. 

It is suggested that exposed portions of the pipe may become coated with iron 
oxide, which acts as a rectifying layer, permitting the flow of direct current at such 
points, with resulting loss of metal. An experimental cell was set up, and behaved 
in a manner which lends support to this hypothesis. C. G. G. 


64.* Control of Pipe-Line Corrosion. G. R. Olson. Petrol. Engr, Aug. 1943, 14 
(12), 96.—The electrical basis of the soil corrosion of pipe-lines is simply explained and 
the cathodic method of protection discussed. Galvanic action resulting in corrosion 
of pipe-lines can be set up by contact of dissimilar metals, by variations in the com- 
position of metal at different points (due to mill-scale, stresses, etc.), by adjacent 
variations in the nature of the electrolyte (composition and moisture content of soil), 
and by contact between old and new pipes. Corrosion takes place at the points 
where the current leaves the pipe, which may be at holidays in the coating, over water- 
filled voids in the soil adjacent to the pipe, or at points shielded by soil clods or tree 
roots from access of oxygen. Stray currents picked up from electric trolley, etc., 
systems, or generating equipment, may also cause corrosion of nearby lines Cathodic 
protection is based on the use of an external source of power, greater than that of the 
corrosion currents, to cause current to flow from the soil to the pipe. The positive 
side of a d.c. generator is connected to a ground-bed, generally consisting of old pipe, 
and the negative to the pipe-line to be protected, the current from the pipe being 
collected and removed through a drain-cable. 

Some improvements in ground-bed design have been made, but it is still a source’ 
of excessive loss of electrical energy. In some cases rods of zinc are used as anode, 
and the possibility of using magnesium when cheap enough is being considered. 
Windmills are the cheapest power producers, but output is irregular, while gas-engine 
generators are relatively expensive, though their cost is outweighed by the reduction 
in corrosion. In 5 years protection of 35-8 miles of pipe by 16 cathodic units operating 
at 0-8 volt pipe-to-soil potential, the number of corrosion leaks has been reduced from 
13 to 6. While complete protection can be obtained by the use of sufficient well- 
distributed current, the cost may be prohibitive, so that it has generally been applied 
only on bare and poorly coated sections that have suffered severe corrosion and would 
shortly require reconditioning or replacing, or on coated and bare sections of lines in 
locations (e.g., river crossings) where leaks would be very expensive. 
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The economics of any proposed installation should be studied, ing into account 
the corrosion leak and replacement history of the line and estimating the cost of (a) 
continuous repair of leaks and short replacements as and when necessary, (b) com- 
plete reconditioning or replacement of the line combined with leak repairs as they 
occur, (c) complete reconditioning or replacement with coating, supplemented by 
cathodic protection, and (d) application of cathodic protection with no reconditioning 
or coating. Cc. L. G. 


Crude Petroleum. 


65.* Crude Oils Produced in New Mexico Analysed by Bureau of Mines. Anon. Petrol. 
Engr, Oct. 1942, 14 (1), 140.—A short summary is given of a report, issued through 
the Bartlesville, Oklahoma, station of the U.S. Bureau of Mines, dealing with the 
analysis of the various crudes and giving production data of what is now a major 
producing state. J.C. 


66.* Evaluating’ Aviation Gasoline Content of Crude Oil. W.L. Nelson. Oil Gas J., 
13.5.43, 42 (1), 52.—The properties of aviation gasolines which are principally con- 
cerned in delimiting the available yield from a given crude oil are O.N., vapour pres- 
sure, and sum of 10% and 50% temperatures. 

The total straight-run gasoline (F.B.P. 400° F.) from a sample crude was separated 
by means of a batch still and 3-ft. packed column into 18 cuts of 5%, and 13 blends 
of these were made in aliquot parts, giving the cuts 0—5, 5-10, 10-15, etc., and a selec- 
tion such as 0-15%, 5-15%, 0-25%, 15-25%, ete. 

These cuts were plotted with their percentage limits as abscisse and ordinates 
respectively, and O. Nos. and Reid V.P.’s marked beside the appropriate points. A 
“contour map ”’ of O.N.’s and V.P.’s was thus constructed, from which it was possible 
to read off the maximum yield and composition of an aviation base stock of any 
desired O.N. and V.P. which could be obtained from the crude under examination. 

Cc. G. G. 


Gas. 


67.* High-Pressure Gas Measurement. D. L. Katz, T. A. Matthews, and C. H. 
Roland. Petrol. Engr, Part 1, Sept. 1942, 18 (13), 82; Part 2, Oct. 1942, 
14 (1), 54.—Calculation of the quantity of gas flowing through meters requires the 
gas density, which involves the compressibility factor to account for deviation from 
the ideal gas laws. Part 1 compares experimental and calculated compressibility 
factors for a number of natural gases, and demonstrates the use of this factor for 
computing the density of high-pressure gas containing small amounts of liquid. The 
liquid phase may be present through the reduction in pressure accompanying flow, 
and the resultant problems are discussed in Part 2, which also recommends standard 
procedures for obtaining orifice correction factors. 
Data for a number of natural gases are presented in the form of tables and charts. 
J.C. 


68.* The Value of Raw Gasoline for Gas-Making Purposes. W.H. Ganley and R. W. 
Stafford. Petrol. Engr, Oct. 1942, 14 (1), 134.—A preliminary study has been 
made of the possibilities of substituting gasoline for gas oil or fuel oil as a gas enricher. 
The conclusions were that gasoline, properly handled, could be successfully used and, 
whilst price factors prevent, its use to-day, future conditions may arise to make it of 
interest. 

Tests with a laboratory gas machine indicated that superheater temperatures may 
have to be raised slightly for gasoline, and that all joints and connections would have 
to be made absolutely tight. Comparative data for gasoline, gas oil, and fuel oil are 
tabulated. 

It is intended to carry out operating trials in the near future. J.C. 


69.* Storage of Liquefied Petroleum Gases. H. E. Chambers. Petrol. Engr, Jan. 
1943, 14 (4), 60.—Advice is given on the purchasing, maintenance, use and gauging 
of storage and transport tanks for liquefied petroleum gases. Specifications for such 
tanks have been laid down by the Bureau of Explosives and regulations recommended 
by the National Board of Fire Underwriters, the A.S.M.E. and the A.S.M.E.—A.P.I. 
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code for unfired pressure vessels, and the Bureau of Marine Inspection and Navigation. 
Tanks are available in size from the 2}-lb. container for propane heating a single 
burner hotplate to special 600,000-gal. tanks for storing natural gas at less than 10 |b. 
pressure and at about — 250° F. Special steel and special welding-rods are required 
at this temperature, owing to the brittleness of normal steel, but for normal butane 
and propane storage the temperature ranges from 30° to —50° F. Regulations 
control the maximum quantity of liquefied petroleum gas which can be loaded into 
tanks on one car structure, and the capacity of gas motor-fuel containers. The location 
of tanks is specified and recommendations are made for the tank supports, fireproofing 
equipment, and maintenance and type of fittings. The regulations for safe loading 
of trucks do not appear to be well known, and many unnecessary hazards are run. 

It is recommended that tanks should be loaded so as to be full only when the tem. 

perature reaches 130° F. Thus, propane should be loaded to maximum 84% at 60° F. 

and butane to maximum 88% at 60° F. Tables are available for calculating deliveries 
and receipts. C. L. G. 


70.* Dehydration of Natural Gas. R. W. Parker. Petrol. Engr, Jan. 1943, 
14 (4), 110.—The rapid increase in the sales of natural gas (which amounted to 
931,814,400,000 cu. ft. in the 12 months ended 3rd June, 1942) has necessitated the 
use of higher operating pressures in transmission lines, requiring more attention to 
be paid to the prevention of ice or hydrate formation. The advantages of gas de- 
hydration include: (1) increased line capacity by preventing clogging with condensed 
water, (2) reduction of internal corrosion, (3) alleviation of dust problems in distri- 
bution systems, and (4) elimination of drips, and thus the expense and waste of gas 
by blowing. The methods in use for dehydrating gas include (a) absorption by calcium 
chloride, with or without additives, glycerine, zinc chloride, and ethylene glycol, 
(6) refrigeration, and (c) adsorption, using e.g., activated alumina. With regard to 
(a) diethylene glycol is the most satisfactory from the point of view of absence of 
corrosion and provision of a high dew-point depression. (The operation, construction, 
and processing costs and glycol requirements of plants are discussed.) Solid adsorp- 
tion-type plants are coming into greater use, being particularly suited for high. 
pressure operations, owing to high dew-point depression, ready availability of adsorbent, 
simplified process of reactivation, absence of solidification at high pressures, low 
operating cost, and apparent freedom from entrained losses. (Details are given of 
the operation of two plants of this type.) Much information is being collected on 
the chemical and physical properties of hydrocarbon hydrates and on the conditions 
under which they are formed. It is difficult to predict the hydrate formation charac- 
teristics of a gas from the analysis, but it has been concluded that the higher the thermal 
value of the gas the more readily will it form hydrates. Cc. L. G. 


71.* Liquefied Petroleum Gas Vital to War Production. G. G. Oberfell. Oil Gas J., 
14.1.43, 41 (36), 10.—Developments in the liquefied petroleum gas industry during 
1942 are discussed. U.S. marketed production during the year was 548,000,000 gal., 
representing an increase of 19% over 1941. This, the smallest increase since 1938, 
was undoubtedly caused by war restrictions. Supply increased and is increasing 
at existing refineries and at specially built new plants which produce unsaturates and 
other components of aviation gasoline and synthetic rubber. 

A table is given comparing major types of use during 1942 with the preceding 
20 years. Utilization for aviation gasoline increased rapidly, butane going to iso- 
merization plants and isobutane being segregated for alkylation. Propane supplies 
were affected by the separation of propene for cumene manufacture, whilst some 
propane has been used for blending with motor gasoline when butane has not been 
available. As the synthetic rubber programme gets into full swing, taking more of 
the C, cuts, greater emphasis will be placed on propane. Use of propane for lubricat- 
ing-oil refining and metal cutting, and of liquefied petroleum gas for metal heating 
during shell and bomb manufacture, has increased. Propane and butane are being 
used for mining machinery, for army cooking, etc., and for testing and running-in 
aeroplane engines. 

Stand-by storage and other equipment has been put up according to Government 
requests. Transportation, especially to the East Coast, has been a major difficulty, 
but has been alleviated by the use of trucks. J.C. 
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Analysis of Natural Gas by Slow Combustion Method. Anon. Oil Gas J., 14.1.43, 
41 (36), 59.—The slow-combustion method gives satisfactory results if the gas contains 
no constituents other than carbon dioxide, carbon monoxide, oxygen, methane, ethane, 
and nitrogen, and will be applicable to most natural gas used for fuel, since this is 
usually scrubbed free of hydrocarbons heavier than ethane. In this method carbon 
dioxide is absorbed in potash, oxygen in alkaline pyrogallol, carbon monoxide in 
cuprous chloride, after which an excess of oxygen is introduced into the apparatus 
and the residual gas ignited by means of an electrically heated filament. Hydrogen 
sulphide is measured separately. 

A typical apparatus and procedure are described. J. C. 


73. Combustion of Excess Gas. R.A. Fon. Oil Gas J., 25.3.43, 41 (46), 109.—The 
increasing utilization of refinery waste gases for the manufacture of valuable products 
has led to the refinery boiler plants being supplied with variable fuels of less suitable 
quality. Details are given of the way in which a refinery at Lemont, IIl., has applied 
automatic combustion control to the solution of this problem. Cc. L. G. 


74.* The Production and Uses of Sewage Sludge Gas. S.H. Jenkins. Petrol., 6.7.43, 
6 (7), 100; 3.8.43, 6 (8), 115.—Under proper conditions of controlled “‘ digestion,” 
town sewage may be made to yield 3-12 cu. ft. of gas/lb. of dry organic matter, 
the result of anwrobic fermentation. The potential production of sludge gas in 
England is 12,600 x 10* cu. ft./annum, equivalent to 60 x 10* gal. of petrol. 
58 « 10* tons of phosphate (half that present in the raw sewage) would be conserved 
in the digested sludge which is available as a fertilizer. At present not many sewage 
disposal schemes use the activated sludge process. The largest in this country are 
those at Birmingham and Mogden (Middlesex C.C. ). The composition of the gas is 
remarkably constant: CH, 60-70%, CO, 25-35%, H up to 5%, and H,S up 
to 0-3%. It is used, normally, as the motive power in the works, the surplus, if any, 
going to the town gas-mains. Washed free from CO, and H,§, the resulting CH, is 
a potential source of I.C. engine fuel and raw material for the chemical industry. 

H. G. 


75. Chart for Calculation of Pressure Drop in Gas Lines. E. N. Kemler. Refiner, 
Sept. 1943, 22 (9), 297-302.—Weymouth’s formula is given, together with an 
approximate equation for calculating the pressure drop in gas lines. Charts based 
both on the approximate as well as on the Weymouth formula are presented, together 
with worked examples and a discussion of errors involved. A. H. N. 


Cracking. 


76. Catalytic Reforming of Straight-Run Gasoline Increases Aromatic Content. V. I. 
Komaresky and C. H. Reisz. Oil Gas J., 24.6.43, 42 (7), 90.—Briefly outlining the 
catalytic reforming reactions of pure hydrocarbons, generalizations are made on the 
reforming of straight-run gasoline fractions. A process for aromatization of gasoline 
has been developed, and is described. The results are given of laboratory test-runs 
on catalytic reforming of Pennsylvanian fractions under varying conditions—viz., 
(a) a two-stage, two catalyst (Pt-Al,O,) or (Ni-Al,O,) and (Cr,O,-Al,O;), (6) a two- 
stage, one catalyst (Ni-Cr,0,-Al,O,), (c) a two-stage, one catalyst (Cr,0,—Al,0;) ; 
and for aviation-gasoline: (d) a two-stage, two catalyst (Pt-Al,O,) and (Cr,0,- 
Al,0,), and (e) a one-stage, one catalyst (Ni-Cr,O0,-Al,0,). 
The fractions used had the following properties :— 


Fraction No. ‘ . “ ‘ 2 3 2 and 3 combined. 
Boiling range . - 70-100°C. 100-150° C. 70-150° C. 
Octane No. AS.T.M. (M.M.) 58 43 49 
Liquid analysis, % : 
Olefins . 0 0 0 
Aromatics ‘ ‘ ll 8 6 
Naphthenes ‘ 18 22 20 
Paraffins . ‘ ° ‘ ° 78 70 74 
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(a) In two-stage, two catalyst reforming of fraction 100—-150° C. after the first 
with Pt-Al,O, or Ni-Al,O, at 310° C., the aromatics increased from 8% to 36%, and the 
octane value increased from 43 to 51. After the second stage, with Cr,O,-Al,0, at 
450° C., the aromatics increased from 36% to 54%, the octane value increased from 5] 
to 75. From the analyses it is observed that in the first stage the Pt or Ni catalyst 
gave maximum conversion of naphthenes by dehydrogenation into aromatics. The 
decrease in naphthene content of the original fraction (18%) indicated that the re- 
maining 10% of aromatics were produced by direct dehydrocyclization of the paraffins. 
No olefins were formed. In the second stage (Cr,O, catalyst) 14% of the aromatics 
were formed by the dehydrocyclization of paraffins, and the remainder (4%) by the 
dehydrogenation of naphthenes ; in addition, 23% of olefins were formed by dehydro. 
genation of paraffins. 

(6) In two-stage, one catalyst (Ni-Cr,0,-Al,O,) reforming of fraction 100—-150° C., 
with the second stage at 450° C., the aromatics increased from 8% to 60%, the octane 
value increased from 43 to 75 with a yield of 88-8%. From the graph showing yield- 
octane relationships, it is seen that for the same yield (88-8%) in a one-stage reforming 
the product would have an octane value of 71. é 

(c) A two-stage, one catalyst (Cr,O,-Al,0,) reforming of fraction 100-150° C. gave 
a yield of 91-6% with an octane value of 65. It is shown that a one-stage process 
would give a product yield of 61-5% for an equivalent octane value. 

Aviation base gasoline. Two fractions, 70-100° C. and 100-150° C., were combined 
and processed :— 

(d) The two-stage process with Pt—Al,O, at 310° C. and Cr,0,-Al,O, at 475° C. 
gave 82-6% of product centaining 57% of aromatics with an octane value of 80. 
From the graph it is seen that in a one-stage process an 82-6% yield would have an 
octane value of 71-5. 

(e) In a series of reforming tests on the same fraction at 550° C. with Ni-Cr,0,- 
Al,O, in a one-stage process, the highest octane value obtained was 90, when the liquid 
recovery by volume was 67% (75% by weight). The aromatic content was 76%. 

The importance of a nickel containing catalyst is observed in either one- or two- 
stage processes, better yield-octane relationships being obtained. The nickel pro- 
motes the dehydrogenation of hexahydro-aromatics at relatively low temperatures 
in the first stage, while the chromia catalyst produces the dehydrocyclization of the 
paraffins in the second stage. 

Graphs and tabulated data and a detailed bibliography are given. W. H. C. 


77.* Houdry Catalytic Operations at Marcus Hook. Anon. World Petrol., Ann. 
Ref. Issue, 15.7.43, 14 (8), 52.—The original Houdry catalytic cracking unit at Marcus 
Hook was the first Houdry plant to come into full-scale commercial operation about 
1937. It was a 6-case unit known as plant 11-4, and was designed to work mainly 
on heavy reduced crude by the “ one-pass ’’ system, to produce high-octane motor 
gasoline, two cases being on process, two on regeneration, and two on purging at 
any given time. Later, plant 12-3, a 12-case unit, was erected to run on the same 
feedstock, but operating as a ‘“‘ 2-pass”’ unit, the initial cracked gasoline being re- 
vaporized and retreated in a 2-case unit to improve quality. The next addition was 
@ 3-case reforming unit ia which high-octane motor gasoline could be produced from 
coastal naphtha. 

The next plant erected, known as 10-3, is the largest unit of all, and is a 12-case 
unit to which the reforming unit was attached as a second pass treater. Its function 
was to produce motor gasoline from gas oil. 

Early in 1942, as a result of the need for aviation gasoline, a new production pro- 
gramme was drawn up. Instead of motor spirit it was arranged to produce maximum 
quantities of finished aviation gasoline and of components, involving the production 
of alkylates, isopentane, etc. With this object in view, plant 15 was designed, and has 
recently come into operation. It comprises (1) a gas compression and fractionation 
unit capable of handling all refinery gases and unstabilized gasolines produced in the 
refinery, (2) an alkylation unit, using HF as catalyst, producing aviation alkylate of 
about 93 octane number from suitable fractions from the plant, (3) a 6-case Houdry 
catalytic unit, treating one-pass aviation gasoline from the other Houdry plants at 
Marcus Hook and also Toledo Refinery. The total cost of plant and auxiliary equip- 
ment installed to operate Plant 15 was approximately $9 million. 
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In the meantime improvements have been made in the type of catalyst used in 
the process. Instead of a treated natural clay, synthetic catalysts of improved 
ormance are now utilized. Modifications of the process have also been developed 
whereby aviation fuels of octane number greater than 100 can be produced. Two 
such methods are known as the “adiabatic process’’ and the C.T.C., a 3-pass system 
involving both thermal and catalytic cracking. The “ adiabatic process ’’ has been 
developed to the pilot-plant stage. Full descriptions of the two processes are not 
available for publication, but the bare outlines are given. Views of sections of plant 
15 are also provided. R. A. E. 


78.* The Fluid Catalytic Cracking Process. Anon. World Petrol., Ann. Ref. Issue, 
15.7.43, 14 (8), 62.—The Fluid Catalytic Cracking Process is similar in principle and 
in general operating results to the Houdry and Thermofor processes, but differs in 
practical details, particularly in respect of catalyst and its application. The Fluid 
process was developed by the Standard Oil Co. of New Jersey, which has three plants 
in operation and five under construction, each costing approximately $6 million. 
The catalyst used is in the form of a fine dust, and is moved throughout the circuit by 
gas velocity or by gravity. Vaporized oil from the furnace picks up finely divided 
catalyst from a standpipe attached to the catalyst hopper, and carries it along to the 
bottom of the reactor. Entering the reactor, velocity is lost, increasing the density 
of the catalyst-gas mixture at that point, and thus increasing both the time and 
intimacy of contact of the catalyst with the reacting gases. Vapours leave the top 
of the reactor carrying with them the catalyst powder, which is then separated in a 
series of cyclone separators. The catalyst-free vapours then pass to the fractionating 
system. The spent catalyst is collected in a hopper, and is maintained in a “‘ fluidized ” 
condition by admission of steam into the hopper and its standpipe. Passing down the 
standpipe, the spent catalyst is admitted at a controlled rate into an air-stream from 
a blower, and is carried to the regenerating chamber, maintained at relatively high 
temperature, where carbon deposits are burned off. Catalyst and combustion gases 
pass overhead to regeneration cyclones, which remove the catalyst, which passes to 
the catalyst hopper. Final traces of catalyst are removed from the combustion 
gases, before they are vented, by means of an electrostatic precipitator. Both catalyst 
and spent catalyst hoppers must be placed at such a height that the static pressure 
developed at the base of the standpipe is sufficient to ensure entry of catalyst into the 
vapour or air-stream. 

Temperature in the reactor normally ranges from 800° to 1000° F., and pressure at 
the top can be varied, but is normally about 10 Ib./sq. in. when operating on gas 
oil. Reaction temperature can be varied by the heat applied to the furnace or the 
amount of hot catalyst circulated. Depth of cracking is controlled by the amount 
of catalyst in the reaction zone and by the ratio of catalyst to oil-flow. 

For production of aviation base-stock and increased yields of C, fractions, required 
as raw material for blending agent manufacture, more severe cracking at a higher 
temperature is needed than is the case for motor gasoline production. A different 
type of catalyst is also required. Alternatively, a two-stage process may be used for 
aviation gasoline production, and the improvement in quality obtained is of particular 
merit where there is a shortage of blending agent. 

A flow-sheet and photographs of plant are provided and other a: — 

R. 


giv en. 


79. Cracking Techn - No. 1. Reactions in Cracking Process. C. R. Wagner. 
Oil Gas J., 2.9.43, 42 (7), 27.—Cracking of petroleum from the earliest days is discussed. 
Shock-chilling allowed higher temperatures to be employed in vapour-phase opera- 
tions than in the earlier processes and produced higher octane products without loss 
of capacity by dropping pressures. 

Cracking reactions of ethane and propane are considered, and the possible splitting 
of the molecule is shown by formule. With butane the possibilities are more com- 
plex, and as the lengths of the molecules of hydrocarbons increase, the complexity 
of reaction increases in a geometrical ratio. If time and temperature are set for 
propane cracking and some isobutane is introduced, cracking conditions are too severe, 
therefore either time or temperature must be reduced. If ethane is present with 
the propane, conditions are too mild. n-Butane with the propane would necessitate 
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lower time or temperature than would be required for isobutane and propane. If 
n-pentane or n-hexane were introduced, under the correct operative conditions for 
cracking a mixture of isobutane and n-butane, the conditions would be far too severe, 
and coke formation would proceed rapidly. 

From the literature on the subject, it appears that cracking rates are doubled for 
each 18 to 30-35° F. rise in reaction temperature, the rate depending on the charging 
stock, temperature range, and other factors. Ww. B.C. 


80.* Cracking Technology. No.3. Viscosity-Breaker Coil Operation. ©. R. Wagner, 
Oil Gas J., 16.9.43, 42 (19), 53.—Two types of recycle oil that caused trouble in liquid. 
phase cracking operations are discussed. One type was a very high-boiling-range 
waxy material which had an A.P.I. gravity of 8-16°, which would produce a small 
amount of gas and a large amount of coke, when cracked. The second type was found 
in the light fractions, and had a distillation range of about 400-475° F. To overcome 
the difficulty they were passed through a viscosity-breaking coil in which lighter 
gas-oil fractions were produced for recycling. Temperatures of 890-915° C. at 200- 
500 p.s.i. with relatively high velocity accomplished this without coke formation, 
and gave a fuel oil of low viscosity. 

Generalizations are made on pressure, time, and charging stocks under cracking 
and polymerization conditions, and some thermokinetics are briefly recorded. 

As the hydrogen content, or paraffinicity, of the charge is increased the cracking 
temperature is lowered, decomposition per pass is greater, and secondary reactions 
are greater per pound of gasoline made than for a charge of lower hydrogen content. 

A flow-sheet of the plant is shown. W. H. C. 


Polymerization and Alkylation. 


81. Alkylation and Isomerization Combined in Aviation-Gasoline Plant. F. M. 
Simpson. Oil Gas J., 24.6.43, 42 (7), 89.—As the ratio of isobutane to olefins in 
thermally cracked gases at the Cities Services Co.’s refinery is considerably lower than 
the requirements of 1 : 1 for alkylation purposes, a plant was designed to offset the 
shortage by combining an alkylation unit with an isomerizing unit for the production 
of isobutane from n-butane. 

All gases and distillates from existing thermal cracking and reforming units are 
stabilized and passed through a fractionator, from which a cut is taken containing 
the butenes, butylenes, isobutane, and n-butane, this after debutanization, (1) is 
used as the principal feed for the alkylator. From depropanized straight-run gasoline, 
n- and isobutane are separated in a straight-run debutanizercolumn. The debutanized 
stream passes to a deisopentanizing tower for separation of isopentane and isobutane, 
(2). 

In the alkylation process (1) is caustic washed and passes to the reactors. The 
straight-run fraction (2) and the butane—isobutane from the isomerization unit with 
the effluent from the alkylator are charged to the isobutane tower. The overhead 
isobutane is mixed with H,SO, catalyst and passes to the reactor, in which the olefins 
and isobutane form an alkylate. Unreacted material and propane go overhead to a 
column to be depropanized, and the bottoms are recycled to the reactor. The alkylate 
effluent from the reactor is caustic washed and passes through a tower for deiso- 
butanizing ; from this tower it passes to the debutanizer, and then to a re-run column 
in which aviation alkylate is stripped of any heavy alkylates. The butanes from 
the debutanizers are heat-dried and charged to the isomerization unit, passing through 
a catalyst bed of AICI, on Porocel, in contact with HCl gas, about 40% conversion 
of the butane takes place. The HCl butane-isobutane mixture is stripped of its 
HCl, and the hydrocarbons are caustic washed and returned to the isobutane tower 
for separation. W. Hi. C. 


Refining and Refinery Plant. 


82.* Refinery Applications of Rotary Pumps. Part 1. R.G. Lovell. Petrol. Engr, 
Oct. 1942, 14 (1), 38.—In a discussion of the characteristics of rotary displacement 
pumps in general use the following types are dealt with : the lobe, the spur and herring- 
bone gear, the screw, the internal gear, and the swinging-vane type. No one design 
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js considered superior to all others in all respects, but each possesses certain a 
for particular applications. J. 


83. How to Double Your Heat-Exchanger Surface. W.L.Nelson. Oil GasJ., 14.1.43, 
41 (36), 34.—A method is described by which existent heat-exchanger equipment 
can be made to go further. For example, in a usual set-up of six exchanger units it is 
possible to remove two without decreasing the efficiency of the remaining four by a 
proportional amount. The remaining four may recover over 90% as much heat as 
the six units, instead of the 67% which might be expected. The heat recovered by 
four units in the old service plus two in a new service will be greater than when all 
the units are used in a single service. The penalty is a decrease in thermal efficiency, 
which is not considered too great a price to pay in view of the critical scarcity of heat- 
exchangers. 

Examples are given of the methods of computing the performance of the abbreviated 
systems. J.C. 


$4. Contact Filtration as an Aid to War-Time Production. R. ©. Davidson. Oil 
Gas J., 25.3.43, 41 (46), 87.—A review is presented of a number of systems which 
can be used for the contact filtration of motor oils, depending on available equipment, 
with a discussion of the effects of time and temperature, nature of adsorbent, and of 
the equipment requirements and costs. The systems described are: (1) the recom- 
mended procedure for finishing motor oils, in which the mixed oil and clay are heated, 
passed to a steam-vacuum stripper to remove light volatiles, cooled, and passed to 
a continuous vacuum precoat filter; (2) an intermittent process in which the oil and 
clay are circulated between heater or exchanger and an insulated tank until the correct 
temperature is reached and the slurry pumped to a filter-press; (3) a similar process 
to (2) in which the heated oil and clay are passed to a stripper and then to a filter- 
press; (4) a system for continuous moderate temperature contacting in which part 
of the oil only is mixed with the clay, this heavy slurry being then passed into the 
main stream; (5) a batch-operation process using a shell-still in which part of the oil 
is heated, the remainder of the oil mixed with the clay being run into it slowly ; the 
still can be tilted slightly to facilitate removal of the oil and clay; (6) a method of 
contacting, utilizing the residual heat from the bottoms of a fractionating column to 
heat the oil; (7) a similar method to (6), in which the oil and clay are added to the 
oil in the bottom of the column; and (8) the Filtrol process, in which the raw stock 
is mixed with clay and charged to the still and fractionation column. 

An investigation into the effects of contacting time and temperature revealed that 
on stable stocks a slight temperature rise will cause a greater increase in the relative 
decolorizing efficiency of the clay than will an enormous increase in length of contact 
time. Laboratory tests must be carried out with the oils in question to evaluate the 
conditions required for optimum improvement in characteristics such as oxidation 
values or steam emulsion numbers. The chemically activated clays are dearer than 
the natural clays, but much more efficient, so that handling costs and loss of oil are 
reduced. The main items in the cost of a contact filtration unit are the heater and 
the filter presses. A new 1000-brl./day heater will cost about $5000, whereas Sweet- 
land filter presses will cost about $9-19, secondhand to new, per sq. ft. of filter area. 
Cc. L. G. 


85. Heat Transfer Coefficients for Condensers. GG. T. Atkins. Oil Gas J., 25.3.43, 
41 (46), 180.—There is little or no published information on the subject of heat- 
transfer coefficients for condensing vapours suitable for rating commercial shell and 
tube condensers handling vapour mixtures condensing through a fairly wide tem- 
perature range. It is hardly possible to take account of the many complex phenomena 
obtaining, but by selecting and correlating the factors of greater importance, a good 
working solution has been obtained. Data have been collected on a variety of con- 
densers and condensable mixtures, and the overall heat-transfer coefficients measured, 
the various factors being adjusted so that calculated and measured coefficients are in 
agreement. Theories of heat transfer are fully discussed, and the method of calculat- 
ing the heat-transfer coefficients explained. Test data on ten installations expressed 
in terms of the derived results illustrate the range and magnitude of the variables. 
It is concluded that cross-baffling within limits can aid in improved performance, 
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and thus in economy of heat-transfer surface and in conservation of the materials 
used in the construction of heat-transfer apparatus. Cc. L. G. 


86. Water Treating. C. E. Erb. Oil Gas J., 25.3.43, 41 (46), 198.—An extensive 
review is given of methods of treating water from the point of view of reducing cor- 
rosion, priming, foaming, caustic embrittlement, and scaling. The factors giving 
rise to these difficulties are also discussed. Attention is directed to the possibilities 
of vapour-phase treatment with solutions of inhibitors—e.g., chrom-glucosates—to 
reduce corrosion on the condensing side of the boiler system. Cc. L. G. 


87. Chemical Treatment of Boiler Water. J.D. Betz. Oil Gas J., 25.3.43, 41 (46), 
223.—The problems confronting the water-treatment engineer in the prevention of 
scale, corrosion, carry-over, and embrittlement of boilers are discussed, and the general 
methods used for water treatment outlined. Cc. L. G. 


Refineries Operating in the United States, Canada, and Mexico. Anon. (il 
Gas J., 25.3.43, 41 (46), 231.—Lists are given showing the location, crude-oil capacity, 
cracked-gasoline capacity, and type of the refineries operated by different companies 
in each State of the United States and Canada and in Mexico. A further list gives 
similar data on shut-down plants in the U.S. c.L. G 


89. Sulphur Removal from Sour Crudes Reduces Corrosion, Improves Product Quality. 
Arch L. Foster. Oil Gas J., 24.6.43, 42 (7), 111.—The paper presents information on 
the methods for the removal of sulphur and sulphur compounds in crudes and dis- 
tillates, particularly gasolines. Processing treatment is divided into two groups, 
(1) those which sweeten, or change the corrosiveness of kerosines, etc., without neces- 
sarily reducing or eliminating sulphur, (2) those which remove sulphur as their primary 
purpose. Group | includes Doctor treatment, lead sulphide, hypochlorite, and copper 
chloride treatments. Group 2 includes desulphurizing methods by caustic scrubbing, 
H,SO, treatment, solutizer (potassium isobutyrate and hydroxide), Unisol (caustic 
methanol), and for gases the Koppers (sodium phenolate), Shell (potassium triphosphate) 
or the Girbotol (amine) processes, and the catalytic methods of the Gray, Schultz or 
Perco, and Houdry processes. Brief notes are made, on the Lachman ZnCl, process, 
the work of Mustaov and Krymova using ZnCl, and Zn(OH),, and on two important 
advances in acid treating by the Haloran and Stratcold methods. 

Under each group each section is discussed, and, where possible, equations and data 
relating to T.E.L. response are included. W. Hz. C. 


90.* Treatment of Liquid Phase Cracked Gasolines with Zinc Chloride. M. M. 
Gerasimov, V. E. Glushnev, S. F. Vasil’ev and S. N. Solodov. Petrol. Engr, Aug. 
1943, 14 (12), 151.—The results are given of plant-scale tests on the refining of liquid- 
phase (Winkler Koch) cracked-pressure distillate with zinc chloride. The pressure 
distillate, heated in a pipe-still to 225° C., is charged into a tower containing ZnCl, 
precipitated on pieces of coke 2-12 mm. in size, from which gasoline of required 
boiling range is taken off overhead. Light gasoline of O.N. 75-5-76-5 is produced, 
a corresponding clay-treated gasoline having an O.N. of 72 only. Motor spirit of 
73 O.N. can also be produced, both products having satisfactory gum stability and 
other properties. During the production of light gasoline a naphtha of 68 O.N. is 
produced. Refining losses and polymers amount to 3-5% when producing light 
gasoline and 7-7% when producing motor gasoline. Cc. L. G. 


$1. A Graphical Method Useful to the Piping Detailer. Anon. Refiner, Aug, 1943, 
22 (8), 238.—A nomograph is given for determining the distance between the inter- 
section of the tangents to the two limbs of a pipe-bend at the centre line and the 
corresponding intersection point taken on the outside of the pipe. A. H. N. 


92. The Design of Foundations for Stacks and Towers. V. 0. Marshall. Refiner, 
Aug. 1943, 22 (8), 251-268.—A similar paper appeared in the Refiner of December 
1939. In this paper a more detailed account is given of the design problems met and 


methe 
and t 
utilize 
overti 
which 
dition 
and t 
found 
is av 
insula 
classif 


93. T 
Aug. | 
some 

source 


opera’ 
requir 
line 


of ap] 
raised 
the cc 
conne 
elimin 
leaky 
It i 
platfo 
cu. ft. 
the 
of cles 
5 motor 
, will re 
same. 
The 
and of 
94. M 
22 (8) 
ment | 
discus 
electre 
meche 
adjust 
loosen 
| the ec 
: the fa 
cathoc 
at hig 
tempe 
of poc 
voltag 
wrong 
to ope 
If the 
booste 
voltag 
conne 
curren 
Gas 


ABSTRACTS. 3la 


method used to solve them. From the viewpoint of the foundation designer, stacks 
and towers may be divided into two general classifications, depending on the method 
utilized to maintain them in a vertical position : (a) self-supporting, which resist the 
overturning forces by the size, shape, and weight of the foundation, (b) guyed, in 
which the overturning forces are resisted by guy-wires. It is obvious that the con- 
ditions affecting the design of foundations for these two types will not be the same, 
and that it is necessary to treat them separately. The same principles apply to 
foundation design for either stacks or towers. In the case of stacks, the brick lining 
is a variable load, corresponding to, and requiring the same treatment as the liquid, 
insulation, etc., in a tower. The paper deals with foundations of towers of both 
classifications, but, of course, applies equally well to foundations of stacks. 
A. H. N. 


93. Tube Cleaners—Their Application and Maintenance. L. A. Kunzler. Refiner, 
Aug. 1943, 22 (8), 245-250.—Practically all refinery cleaners are air-driven, although 
some are steam-driven. Therefore it seems logical to start an investigation at the 
source of power, or at the compressors. Assuming the compressors are in good 
operating condition, it will require very little time to check the maximum air volume 
required through each air-line against the pressure drop. For example, a 2-in. air 
line 1000 ft. long with 100 Ib. pressure at the compressor end will have a pressure drop 
of approximately 9-95 lb. while passing 300 cu. ft. a minute, and if the pressure is 
raised to 125 lb. the drop will be only 8-18 lb. Any handbook will supply data for 
the condition, but it must-be remembered that numerous valves, elbows, and leaky 
connections increase the pressure drop. Undoubtedly some pressure drop can be 
eliminated by streamlining the air lines, removing old lines in use, and correcting 
leaky valves. 

It is a very simple matter to put a pressure gauge on the air-supply line at the still 
platform and check the actual pressure drop. A medium-size motor requires 150 
cu. ft. a minute when 80-lb. pressure is supplied at the motor. Therefore, reducing 
the pressure drop will pay in many cases. It is also preferable to reduce the number 
of cleaners operating on one supply line, thus increasing the pressure to the remaining 
motors. A motor operating at low air pressure will not be effective in hard coke, and 
will require more time to clean a tube, while the maintenance will be practically the 
same. 

The paper details methods of correct maintenance of hose and couplings of the motor 
and of the cutters. Suggestions for correct operation of cleaners are appended. 

A. H. N. 


94. Maintenance of Electronic Controls. W. D. Cockrell. Refiner, Aug. 1943, 
22 (8), 269-272.—This article is not intended to be an exhaustive step-by-step treat- 
ment of the maintenance of particular electronic controls, but rather a “* highlight *’ 
discussion of good maintenance, trouble-finding, and trouble-correcting practices on 
electronic controls generally. Photo-electric and other electronic controls involving 
mechanical components should be checked frequently to assure that the mechanical 
adjustments have not been disturbed. Common causes of such disturbances are bolts 
loosening under vibration or chain hoists and other shop equipment hitting against 
the equipment. Very rarely does a modern electronic tube fail suddenly. Usually 
the failure is the result of a gradual loss of emission that takes place as the active 
cathode material is used up or flakes off. Overloading, mechanical abuse, operation 
at high or low filament or cathode heater voltage, and operation outside of required 
temperature limits all tend to shorten tube life. Among the most prevalent causes 
of poor operation and short tube life are the operation of electronic panels on line 
voltages differing too greatly from the panel name-plate voltage, and the use of the 
wrong tap when a tapped-input transformer is provided. Panels are usually designed 
to operate satisfactorily on line voltages varying plus or minus 5% of the panel rating. 
If the voltage at the installation point is consistently high or low, a small auto, or 
booster, transformer may be used. If the line voltage fluctuates widely, a special 
voltage-regulating transformer may be required. Faulty heater transformers, loose 
connections, and corroded socket connections also may limit the low-voltage, high- 
current power required for the tube cathode heater. 

Gas-filled tubes and high vacuum tubes can tolerate wider ranges of ambient 
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temperatures than those filled with mercury vapour. After the discussion of genera! 
causes of trouble, the paper deals with failures and their cures under three headings : 
(1) first starting a new equipment; (2) when starting after a normal shut-down; and 
(3) during operation. A. H. N. 


95.* Selecting Rotary Pumps for the Refinery. L.G. Lovell. Petrol. Engr, Sept. 
1942, 13 (13), 58.—To assist in the selection of the most suitable type of pump for oil- 
refinery duty, a review is given of the development, uses, and performance of rotary 
pumps. Methods of determining capacity ratings, mechanical, and volumetric 
efficiency, and actual and theoretical output are outlined, and a table is given of friction 
loss in pipes of different sizes handling oils of varying viscosity. Cc. L. G. 


96. Production of Hydrocarbons for Aviation Motor Fuels. M. Van Winkle. Refiner, 
Sept. 1943, 22 (9), 273-278.—The rapid growth in the demand for 100-octane 
fuels is discussed. A table gives specifications for 100-octane aviation gasoline. A 
study of the specifications for the 100-octane-grade aviation gasoline indicates that 
such a fuel can rarely be made by following ordinary refining procedures. The narrow 
boiling range, high stability requirements, and high octane number in conjunction 
with a low permissible tetraethy! lead content of the finished product prohibit the 
use of simple fractionation of straight-run and cracked gasolines to the desired boiling 
range and “ leading *’ to the required octane number. Therefore, it is necessary to 
use blending materials having suitable characteristics, particularly high-blending 
octane numbers and lead susceptibles, to produce the high qualities necessary in 1()/)- 
octane aviation gasoline. The first fuel of this grade was composed of a blend of 
straight-run naphtha, iso-octane, isopentane, and tetraethyl lead. As new processes 
were developed, different types of base stocks, as well as high-octane blending com- 
ponents, came into use, and the composition of 100-octane aviation gasoline varied 
greatly from that of the first type produced. Several of the possible compositions are 
shown in a table. 

The high-octane blending components are isopentane, neohexane, iso-octanes, 
substituted benzenes, and benzene. These are compounds or relatively pure mixtures 
of compounds which are not all available in the necessary quantities from physical 
separation methods applied to petroleum. isoPentane is recoverable from fractiona- 
tion of natural gasolines and crude oils and benzene, and some benzene derivatives 
are available from the destructive distillation of coal. Most of the high-octane 
blending components, however, must be produced synthetically by means of hydro- 
carbon-conversion processes in order to ensure their availability in the quantities 
needed. There are two principal methods used in the manufacture of high-octane 
hydrocarbons. One involves the combination of suitable small hydrocarbon molecules 
to form larger ones having satisfactory fuel characteristics, and the other involves the 
rearrangement of the structure of larger hydrocarbon molecules without changing 
their size. Polymerization and alkylation are examples of the first method, and 
isomerization, aromatization, and cyclization are examples of the second. The various 
methods used are tabulated, together with their chief characteristics. The paraffins, 
with the exception of isobutane, are available from crude oil and natural gasoline in 
sufficient quantity for process demands; the olefins are available from cracking 
processes, although in some plants the necessary amounts of the right kind of olefins 
are lacking ; and benzene is available in large quantities from destructive distillation 
of coal. The charge materials, of which there are insufficient quantities, are produced 
by means of conversion processes. For example, catalytic isomerization of butane 
produces isobutane, catalytic dehydrogenation of butane and isobutane produces 
butenes and isobutene, and aromatization of hexane, heptane, etc., produces benzene 
and other aromatics. In addition to the processes necessary for the production of 
suitable charge materials, it is further necessary to process the olefinic product obtained 
from polymerization to convert it into a saturated iso-paraffin. This is accomplished 
by hydrogenation. 

The processes which are being utilized commercially in the manufacture of high- 
octane hydrocarbons are: (1) alkylation, (2) isomerization, and (3) polymerization. 
Accessory processes for the preparation of charge-stocks or the treatment of products 
from the conversion are : (1) dehydrogenation, (2) isomerization, and (3) hydrogenation. 
Each process is discussed separately. A. H. N. 
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97. Reviving Small Gate Valves. Anon. Refiner, Sept. 1943, 22 (9), 295- 
296.—By rebuilding valves a certain refinery has extended their useful life considerably. 
The system of rehabilitation involves the customary segregation at plants and periodic 
delivery to the salvage depot. After dismantling each valve, its parts are strung 
together on a wire, and as many as 50 dismantled valves are immersed in a cleaning 
solution, then steam-rinsed. This is followed by an acid bath, another rinse, and then 
immersion in a “ brass dip,’’ a chemical solution which restores original bright colour. 
This is an aid to visual inspection. The valves are segregated on the basis of type 
and manufacture as an aid to re-assembly. First comes inspection of stems. Those 
only bent are repaired. Broken stems are replaced from new stock or from new stems 
made by turning down stems from larger valves. Then all parts are subjected to a 
wire brush to remove any remaining foreign matter. Special tools have been designed 
for regrinding bodies and seats. If the valve has a ground joint fitting to the body, 
two tools are required for re-surfacing, a concave device with a sheet of abrasive cloth 
to smooth the body, and a convex device for the body. A few turns with grinding 
compound are sufficient to lap parts together and assure leak-proof assembly. Re- 
facing is accomplished with the seat in place. Re-grinding and the use of special 
tools is described, together with final refitting. A. H. N. 


98.* Superfractionation’s Place in Refining. Anon. World Petrol., Sept. 1943, 
14 (10), 41.—During recent years, especially with the advent of chemical processes in 
the refining industry, the application of good fractionation has become of increasing 
importance. Not only must the raw material for the process be of closely controlled 
quality in order to obtain the best results in processing, but often the finished material, 
being the raw material for other manufacturing processes, must also be of a high degree 
of purity. Instances are butadiene for synthetic rubber manufacture and toluene 
for T.N.T.; without equipment for superfractionation it would be difficult and costly 
to meet required specifications for these materials. 

It was chiefly the need for separating butanes from natural gasoline for iso-octane 
manufacture that prompted efforts to make superfractionation commercially workable 
in the oil-refining industry. In most installations designed for this work use is made 
of bubble towers operated with high reflux ratios. Towers containing 40 trays each 
have been used as standard and connected in series as occasion demands. One com- 
mercial installation now in routine service utilizes 80 plates and operates with a reflux 
ratio of 25 to 1. 

Products having an overall boiling range of 18° F. are commonly prepared, and for 
specific applications this can be reduced to 4-5° F. or even less. Recently azeotropic 
methods and selective solvents have to be used to supplement the work of the fractionat- 
ing towers where products of exceptional purity are required. R. A. E. 


99.* Correct Stabilizing Treatment Plus Tailored Control Eliminate Scale in Cooling 
Systems. W.H. Thompson and J. W. Ryznar. Oil GasJ., 16.9.43, 42 (19), 43.—The 
subject of water softening is discussed from the following aspects :— 


(a) The concentration ratio as affected by composition and quantity of make- 
up water. 

(6) Effectiveness of stabilizing chemicals. 

(c) The py value of circulating water, including effect of temperature, design 
of system, and composition of make-up water. 

(d) Pretreatment. 

(e) Auxiliary treatment for corrosion prevention. 

(f) Direct treatment with stabilizing chemicals. 


(a) A close estimate for make-up water is obtained by the formula :— 


Total quantity of make-up __—- Concentration ratio _ Evaporation loss in spray 
water, gallons per hour ~— (Concentration ratio — 1 ” per 24 hours. 


Evaporation loss of sprays is usually taken as 1% of the water sprayed for each 10° F. 
drop across the sprays. 

(b) Each type of stabilizing chemical has its optimum dosage above or below which 
increased scale is obtained. Their action is different from that of other softening 
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or acidification processes. Inorganic and organic agents are discussed ; combinations 
of the types are more efficient than one type alone. 

(c) The py value is important for (1) the prediction of results, (2) in the control 
required for scale and corrosion prevention. (1) Depends on composition of make-up 
water, ratio of concentration being carried, on temperature and efficiency of the equip- 
ment; and affords information governing the selection of proper combination of 
pretreatment and stabilizing treatment. (2) Actual conditions governing corrosion 
prevention or scale deposition, at any specific p, value in the water, are the combina- 
tion of a number of factors—e.g., Ca, Mg, Fe content, temperature, dissolved salts, etc. 

(d) Pretreatment methods are discussed: (1) removal of objectionable solids by 
filtration, etc., (2) by base exchange (zeolite), (3) by conversion of bicarbonates to 
sulphites (acidification). 

(e) Auxiliary treatment for corrosion prevention includes dewration, use of anodic 
inhibitors (chromates, silicates, phosphates), and cathodic inhibitors (Ca or Na bases). 

(f) Direct treatment with stabilizing chemicals includes the use of different types, 
the selection of which depends on the composition of the make-up water and conditions 
of the cooling system. W. H. C. 


Metering. 


100. New Processes Require More Powerful Automatic Control Equipment. J. 1. 
McMahon. Oil Gas J., 25.3.43, 41 (46), 90.—Processes such as catalytic cracking 
present difficulties in automatic control owing to the considerable pressure resistance 
offered to moving valves, etc. The ordinary air-operated diaphragm motor is limited 
as to its stroke and the available power it can exert, particularly over the large butter- 
fly valves used in modern large-scale units. Piston-operated power units have been 
developed to move and position the large dampers and butterfly valves used in 
automatic combustion control regulators for large boilers and steel mills, and it is 
suggested that they should be used in the petroleum industry. The principles and 
mode of operation of automatic controllers of this type are fully discussed. 
Cc. L. G. 


Chemistry and Physics of Hydrocarbons. 


101. Vapour-Pressure Chart for Volatile Hydrocarbons. R. Vincent Smith. Petrol. 
Engr, Jan, 1943, 14 (4), 145; Feb. 1943, 14 (5), 88.—The integrated Clapeyron- 
Clausius equation, log p= — A/T + B, predicts a linear relationship between 
absolute temperature and log of vapour pressure. Experimental data on hydro- 
carbons, however, yield lines with slight curvature. 

The present chart is constructed by plotting collected data on paraffins up to n- 
dodecane on semi-logarithmic paper, ordinates and abscisse being log p and 1/7’, 
respectively, scales of p and 7’ being shown for convenience. 

The chart has been useful in fixing cut points in distillation procedures at various 
pressures. A survey of known data for the paraffins in this range is included, with 
48 references. C. G. G. 


102.* Hydrocarbons in Petroleum. Frederick D. Rossini. Petrol. Engr, Feb. 
1943, 14 (5), 41.—A review of A.P.I. Research Project No. 6 on Hydrocarbons in 
Petroleum, with reference to the foundation, terms of reference, organization, working 
methods, and results so far attained by the Project. 

Subjects discussed in some detail are : General method of operation ; Fractionation 
processes (straight, alternate pressure, and azeotropic distillation; extraction ; 
adsorption; crystallization): Property determination and assessment of purity : 
Hydrocarbons isolated from gas, gasoline and kerosine fractions of Mid-Continent 
crude (table of 69 hydrocarbons listed) : Separation of the lubricant fraction : General 
classification of types of hydrocarbons present in the lubricant fraction: List of 80 
publications of Project 6. C. G. G. 


103. Transparent Water-in-Oil Dispersions : the Oleopathic Hydro-Micelle. T. P. 
Hoar and J. H. Schulman. Nature, 24.7.43, 152 (3847), 102.—The production of 
transparent soluble oils with continuous oil phase requires (1) high soap/water ratio, 
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and (2) the presence of an alcohol, fatty acid, amine, or other amphipathic substance 
in molar fraction approximately equal to that of the soap. 

The properties of such systems may be explained by the hypothesis that the dis- 
perse phase consists of submicroscopic micelles with a core of soap-in-water solution 
and an orientated surface monolayer of soap ion-pairs separated laterally by undis- 
sociated molecules of the amphipathic substance. 

Values of the diameters of the micelles and the thicknesses of the monolayers 
predicted for specific systems on the basis of this hypothesis agree well with the optical 
properties (Tyndall effect) of the systems and with known values of soap monolayer 
thicknesses. 

The properties of such systems on dilution with water are explained. C. G. G. 


104. The Bloom of Petroleum Oils. J. de Ment. Refiner, Aug. 1943, 22 (8), 
233-235.—In the market of lubricating oils, fluorescence or bloom is associated with 
quality—green with good and blue with bad quality. The green fluorescence or bloom 
is most often associated with quality in lubricating-oil stock, and certain lubricating- 
oil stocks not having this green fluorescence may acquire a blue fluorescence. This 
happens generally when the lubricating stock is an oil which has been obtained from 
a crude petroleum oil by distillation, and is called ‘‘ overhead stock.’’ In the manu- 
factore of lubricating oil from crude oil which is asphalt-free, a green fluorescence is 
observed in the residue left after removal of the lower-boiling-point oils, even when 
the residue has had a light cracking to crystallize its amorphous wax. Lubricating 
oil produced from this kind of stock generally shows the green fluorescence. Com- 
mercial production of lubricating oil showing a green fluorescence has been accom- 
plished by light cracking a lubricating-oil distillate obtained from a California asphalt- 
mixed-base petroleum oil containing about 4% paraffin wax. 

Many organic substances which possess a closed ring or aromatic structure or one 
or more unsaturated bonds will show a bright and characteristic fluorescence or glow 
if placed under ultra-violet light or other radiations. Certain substances may be so 
markedly luminescent that they will show this property in strong visible light. This 
is exactly the case in the bloom of petroleum oils. Resonating structures, covalent 
linkages, and certain of the more complicated types of bondings may so respond to 
radiation striking them that, in terms of the physicist, they may have their energy 
raised to an upper level. This increase in total internal energy may arise essentially 
in additions to the energy of electrons, and to the energy of the vibrational and 
rotational movements of the molecules in the system. When this energy state is 
destroyed the energy is released as light, and the system drops back into its original 
configuration. 

Should a number of like molecules be closely neighbouring, the absorption of energy 
may be insufficient to cause fluorescence, as an equal distribution to all occurs before 
any one can build to a stage where the release of light is permissible. This is seen in 
many solids and in concentrated or pure liquids. Cases where the particles are well 
dispersed frequently luminesce strongly, and this view is basic in the explanation 
of the luminescence mechanism. In liquids, however, there is one region where an 
appreciable fluorescence can occur without interference from near-by particles. 

Methods of imparting green fluorescence by polymerization of aromatic or olefinic 
compounds are discussed. The use of substances extracted from coal tar or other 
coal products is also discussed. Finally, methods of testing or inspecting oils for 
fluorescence are given. In the absence of any auxiliary equipment, and for a quick 
study in daylight, fluorescence is best appreciated if the oil is smeared or poured in 
thin layers on to a dark or not brightly coloured plate and inspected in bright daylight 
from an oblique angle. The bloom will be seen at the surface and at the edges of the 
spot better than at any other part of the oil. Oil emitting from a fine jet may also 
be inspected for bloom, but this method is not as satisfactory. A. H. N. 


105. Nomograph for Finding & in Smoker’s Equation for Binary Distillation. C. H. 
Bisesi. Refiner, Aug. 1943, 22 (8), 236-237.—Smoker has developed a mathematical 
expression in place of the step-wise procedure of McCabe-Thiele for the determination 
of the number of theoretical plates required in the separation of binary mixtures. 
The Smoker equation assumes Raoult’s law and an essentially constant relative 
volatility. The original article should be consulted for a description of Smoker's 
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method. However, use of the method involves the solution of the following quadratic 
equation in order to obtain a value which has been called k :— 


(1) m(a — + [m + — 1) + 
where & is the root between 0 and 1, and 


(2) m= R/(R + 1) (for rectifying section). 
(2a) m = [Ra, + x, — (R + 1)a,)/(R + 1) (z, — x,) (for stripping section). 
(3) b= 2,/(R + 1) (for rectifying section). 


(3a) 6 = 2, (x, — x,)/(R + 1) (a — (for stripping section). 


This & value is needed to calculate several quantities which appear in the final form 

of Smoker’s equation. Once & is obtained, the equation can be solved readily. The 

nomograph gives the values of k from knowledge of m, 6, and a the relative volatility. 
A. H. N. 


106. Butane and Pentane Content of Petroleum Products. W. L. Nelson. Oil Gus 
J., 12.8.43, 42 (14), 58.—Data are presented on the content of normal and isobutanes 
and pentanes, and the ratios of iso to normal hydrocarbons in a variety of light 
petroleum products. An approximate indication of the composition of relatively 
pure mixed butanes or pentanes can be obtained from the specific gravity or vapour 
pressure from charts (reproduced) showing the variation of these properties with the 
composition of mixtures of (a) normal and isobutane and (6) normal and isopentane. 
Evaporation tests, such as the weather test specified by the California Natural Gas 
Association, will also indicate, e.g., the purity of isobutane or the isopentane content 
of a butane mixture. The temperature at which the vapour pressure of a hydrocarbon 
mixture is equal to atmospheric pressure (obtained by plotting on a vapour-pressure 
chart) is an indication of the composition of the mixture. It is also suggested, as a 
very rough approximation, that the butane content of common light petroleum 
products is equivalent to the vapour pressure in lb./sq. inch. Cc. L. G. 


Analysis and Testing. 


107.* Significance of Ignition Temperature Test of Fuels. A. W. Trusty. Petrol. 
Engr, Jan. 1943, 14 (4), 78.—The ignition temperature of a particular mixture of 
a fuel and air is defined as the temperature at which heat lost by the system is more 
than counterbalanced by the rate at which it is evolved by the reaction, resulting in 
a temperature rise until ignition occurs and a flame appears. There is thus a variable 
lag between the ignition temperature and the appearance of flame. The extent of 
this lag is shown by a series of curves for ethane and air mixtures at various ignition 
temperatures and pressures. The A.S.T.M. have standardized a method of determin- 
ing the spontaneous ignition temperature (A.8.T.M. D. 286—30, briefly described). 
It is emphasized that the considerable variation in experimental values found in the 
literature is due to difference in testing methods. The important variables are : 
material of ignition vessel, concentration of oxygen in the mixture, volume of the 
ignition chamber, time-lag before ignition, and pressure. Ignition in oxygen generally 
gives a more violent explosion and a lower ignition temperature than in air. (A table 
showing this difference for hydrocarbons, etec., is given.) In all crucible methods 
the volume of the ignition chamber does not allow of sufficient oxygen for theoretically 
complete combustion. The time-lag has a large effect, as it allows of decomposition 
to products of different ignition characteristics. In general, increases in pressure 
reduce the ignition temperature, a sudden drop occurring at a definite critical pressure. 
There is no relationship between the flash-point of an oil and its ability to ignite 
spontaneously inside an engine cylinder. The following conclusions are reached 
concerning the effect of chemical composition: (1) simple molecules have higher 
8S.LT. than similar complex molecules; (2) open-chain paraffins have low 8.I.T. 
which decreases with increasing molecular weight ; (3) branched-chain paraffins have 
much higher 8.1.T. than straight-chain paraffins; (4) olefins have variable S8.I.T., 
but generally higher than the corresponding paraffins; (5) naphthenes have higher 
8.1.T. and aromatics higher still than normal paraffins and olefins, though less than 
some branched paraffins; (6) alcohols have higher and aldehydes much lower S8.1.T. 
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than the corresponding hydrocarbons; (7) amino-groups cause a marked increase, 
and bromine or chlorine atoms or nitro-groups a decrease, in 8.I.T. when introduced 
into hydrocarbon molecules. Cc. L. G. 


108. Viscosimetry and New Graphical Viscosity Classifications. C.M. Larson and W.C. 
Schwaderer. Oil Gas J., 15.7.43, 42 (10), 49.—This article, although not fulfilling 
its ambitious claim to be “‘ a complete treatise on everything worthwhile on the subject 
of viseosimetry,’’ nevertheless represents a valuable compilation of useful data, 
most of which is presented graphically. 

It deals chiefly with the application of viscosity and viscosity—temperature relation- 
ship to the selection of lubricating oils for specific purposes. So that the user may 
avoid the computations, interpolations, numerical conversions, etc., necessary when 
using most of the existent scattered data, four new viscosity classification charts have 
been designed, and these show by simple inspection :— 

(1) Viseosity index, derived from kinematic or Saybolt viscosities at 210° F. and 
either 100° F. or 130° F. 

(2) Conversion of kinematic to Saybolt viscosity and vice versa. 

(3) S.A.E. numbers—crankcase oil-viscosity classification. 

(4) Automotive manufacturers’ viscosity classification. 

(5) S.A.E. numbers—transmission and axle lubricant classification. 

(6) Viscosity-temperature relationship. 

The upper and lower limits of the S.A.E. and automotive manufacturers’ oils are 
also indicated by red lines, etc., on the V.I. charts. Detailed explanation, with 
examples, is given of the numerous methods of using the charts for the deduction of 
viscosity characteristics. 

The relationship of absolute to conventional units and the limitations of the V.I. 
function are explained. The authors suggest that V.I. should be stated to the nearest 
unit division of 5, thus implying an accuracy of + 2} units in any specified V.I. 
number. The so-called V.I. improvers (additives) are considered to create a “ false 
viscosity ’’ and to give a V.I. not representing the true rating of the oil. 

In a discussion of viscosity requirements for practice, minimum viscosities at the 
working temperatures for safety are quoted for lubricants for turbines, automotive 
bearings, heavy duty automotive engines, aircraft engines, reduction gears, trans- 
mission gearing, and exposed gears. Some of these limiting figures are marked on 
the charts. 

A novel feature provided is a combined viscosity blending and dilution chart for 
fuels and lubricants. This provides, inter alia, a means for rapidly estimating the 
proportion of gasoline, kerosine, or diesel fuel diluent in a used lubricant from a know- 
ledge of the viscosities of the unused and used oils. Similarly, the viscosity of a 
prediluted oil may be predicted. 

The necessity for a system of viscosity classification is shown and, since in most 
applications there is a wider margin of viscosity than is usually supposed, a case is 
made for rationalization, leading from multiplicity of oil grades to “‘ multi-purpo: 
lubricants.”” J.C. 


109.* Oxidation-Corrosion of Lubricating Oils. ©.L. Pope and D.A.Hall. Petroleum, 
Nov. 1943, 6 (11), 168.—It is claimed that the method described for accelerated 
oxidation-corrosion testing of lubricating oils can be used to predict the useful life 
of an oil; to study the blending of new and used oil; to determine an oil’s ability to 
protect ferrous materials from corrosion in the presence of nominal amounts of moisture ; 
to determine at what point, during the life of an oil, corrosion products are formed ; 
and to detect changes in refining that affect the stability of an oil. The following 
is a description of the apparatus and method used :— 

The rim of a beaker was ground and fire-polished until it was flat. A glass hook, 
welded to the inside of the beaker near the top, served to hold the metal test-strip. 
A 250-ml. sample of the oil to be tested was placed in a beaker and mounted in the 
constant-temperature oil-bath. The samples were stirred at 850 r.p.m. and the oil- 
bath at 600 r.p.m. by stainless-steel paddles mounted on stainless-steel rods. A 
reflux condenser protruding through the tight-fitting Koroseal cover served to return 
most of the volatile oxidation products to the reaction. Oxygen, after saturation 
with moisture by passing through a Milligan gas-washing bottle, was admitted at a 
E2 
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constant rate of 3 litres/hour through a tube inside the condenser. A tight-fitting 
cover was assured by a coiled-wire spring under the rim of the beaker, and by a layer 
of sponge rubber backing the Koroseal cover. The cover, condensers, stirring-rods, 
and driving motor were all mounted on a brass plate which could be raised or lowered 
on three vertical supporting rods. 

The reaction temperature of 100° C. was maintained constant within plus or minus 
0-5° C. by means of a 500-watt Lolag heating unit and a mercury thermo-regulator. 
The type of test-strip depended on the use to which the oil under test was to be put, 
since the test-strip was to be representative of the materials used in machine con- 
struction. For turbine oils, a strip of S.A.E. 1020 steel, py in. x § in. * 34 in., 
wound with three turns of No. 18 copper wire, was used. 

In testing diesel oils, silver-cadmium or lead—copper metal assemblies were employed. 
Before any test was made, all surfaces which would be in contact with the oil were 
first cleaned with a solution of equal parts by volume of acetone and solvent naphtha, 
and then dried. Interfacial tension is the chief criterion used in evaluating and cor- 
relating the oils. A. H. N. 


Synthetic Products. 


110. War Needs Bring Many Changes in Processing. ©. R. Wagner. Oil Gas ./., 
25.3.43, 41 (46), 82.—A review is given of the processes that have been introduced to 
provide the war-time requirements of aviation gasoline and synthetic rubber. Aviation 
gasoline generally consists of (1) a blending agent (alkylate, iso-octane, hydrocodimer, 
neohexane, etc.), (2) a base stock (cut from selected straight-run or catalytically 
cracked or alkylated gasoline), isopentane and tetraethy! lead. The following pro- 
cesses are now available to provide the requirements of (1) and (2): hydrofluoric acid 
alkylation, catalytic cracking by fluid, Houdry, and Thermofor processes, cyclo- 
version, hydroforming, and several aromatization processes. (Simplified flow- 
sheets of the more important processes are given.) In particular, the production of 
large quantities of aromatics may present a challenge in post-war years to the coal- 
tar industry, and it is doubtful whether they could be absorbed by the resin and 
plastics industry. Processes have been evolved for the alkylation of benzene with 
ethyl alcohol or ethylene to produce ethyl benzene for styrene, and with propylene 
to produce cumene, for which existing catalytic polymerization equipment can be 
used. Another important process is catalytic isomerization, necessary owing to the 
shortage of isobutane. This is also used for the production of isopentane and iso- 
hexanes, and isomerization of higher paraffins is possible. Similarly, aromatization 
of the naphthenes is possible. For the preparation of butadiene the chief processes 
are: (1) catalytic dehydrogenation in two stages of butane, and (2) catalytic de- 
hydrogenation of n-butylenes. The refinery conversion processes utilize (a2) Houdry 
catalytic dehydrogenation of n-butane—n-butylenes, (+) tubular cracking at 1250 

1350° of naphtha and gas-oil, and (c) the T.V.P. process. The synthetic rubber 
industry is also revolutionizing the carbon-black industry, it being found that the 
furnace blacks are better for compounding than the channel blacks preferred for natural 
rubber. Success has recently been achieved in the production of acetylene from 
petroleum fractions (ethane to kerosine) by the Wulf process, a plant producing 
150,000 Ib. acetylene/day having been installed, but its economic success will 
depend on its being able to compete with acetylene produced by cheap electrical 
processes. The technique evolved for the production of special hydrocarbons will 
be of great value for the production of chemical products for the industry of the future. 

Cc. L. G. 


111.* Isomerizing—A New Tool for Making Aviation Gasoline. Anon. Petrol. 
World, Ann. Ref. Issue, 15.7.43, 14 (8), 65.—Whilst the isomerization of C, and C; 
normal hydrocarbons, and mixtures containing them, holds considerable promise 
for the future, the main interest in the process at present is centred in the isomeriza 
tion of n-butane to isobutane. The principal reason for this is that there is insufficient 
natural isobutane to balance the butylene available for conversion into aviation 
blending agent by established processes. 

Isomerization of n-butane is best carried out with the aid of a catalyst, that preferred 
being anhydrous AICI, with HCl as a promoter. Vapour-phase operation was first 
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developed, butane being passed in gaseous form with some HCl gas into the reaction 
chamber, which has a fixed catalyst bed. Vapours from the reactor pass through a 
trap to recover suspended particles of catalyst (the temperature being such that some 
is sublimed). The gaseous mixture then passes to a tower, where the mixed butanes 
are condensed and HCl gas passes overhead and back into the process. The mixed 
butanes are distilled and the n-butane returned to process. The percentage con- 
version per pass is of the order of 40%. Vapour-phase isomerization was first put 
into operation by the Shell Oil Co., and their process has been licensed to other com- 
panies. Since then other inventors and companies have brought out variants of this 
process, but all employ the same catalyst and promoter. Some disadvantages of the 
vapour-phase process are that some cracking is likely to occur, especially if C, or higher 
hydrocarbons are present in the teed. The olefins formed may polymerize and react 
with the catalyst, thereby reducing efficiency and shortening catalyst life. Rate of 
corrosion of equipment is said to be fairly heavy. 

Attention has therefore been given to development of liquid-phase processes. 
One, due to Shell Development Co., has been in commercial operation since February. 
The process is said to be made possible by the use of a non-aqueous solvent for the 
catalyst. The solution is pumpable, and the solvent will absorb the charge of n- 
butane and HCl, so that an entirely homogeneous liquid phase system is obtained in 
the reactor. This gives a continuous method of operation, since fresh catalyst can 
be introduced, whilst some of the used material can be bled away for rejuvenation. 
Other advantages over the vapour-phase operation claimed are less corrosion, higher 
percentage conversion per pass, and longer catalyst life. Careful supervision of the 
feed, which must be as free as possible from C, and higher hydrocarbons, olefins, water 
and sulphur, is essential. Cost of production of ‘sobutane by this process, including 
royalty, is less than 1 c. per gal. The process is applicable to isomerization of n- 
pentane. Full details of this and other processes which have been developed will not 
be available until after the war. R. A. E. 


112. Composition of Paraffin Waxes from the Fischer-Tropsch Water-Gas Synthesis. 
H. Koch and G. Ibing. Refiner, Sept. 1943, 22 (9), 279-286.—About 5-10% 
of the paraffins, which dre formed in the water—gas reaction process to make gasoline, 
possess a melting point above room temperature. Part of these so-called hard 
paraffin waxes is in solution in very high-boiling synthetic oils which are also produced, 
and this hard, waxy portion can be easily separated in a chilling operation. Paraffin 
obtained in this manner shows a melting point of about 50° C., and consists of the 
paraftin hydrocarbons from about C,,H,, to C,;Hs,. The much higher melting point 
paraffin concentrates itself in increasing quantities in the catalyst itself. Investiga- 
tions by Fischer and Koch have shown that a contact catalyst will become saturated 
with paraffin equal to about one and a half times its own weight, especially during 
long reaction periods. This occurs without any appreciable loss in catalyst activity. 
The paraffin wax isolated from the catalyst by extraction with light naphtha or benzol 
shows a melting point of 70-80° C. A part of this hard paraffin is insoluble in ether, 
and the latter shows a melting point of 92° C. A similar product has been made in 
earlier work by Fischer and Koch by the catalytic reduction of carbon monoxide at 
15 atmospheres pressure. From this synthetic material there was fractionated by 
means of crystallizing from xylol an intermediate portion melting between 104° and 
117°. The molecular weight of this fraction was approximately 1000. 

As these separations were only approximate, more accurate methods were attempted. 
The use of chemical reagents was early found unsuccessful, and thus only separation 
in which definite physical properties could be accurately determined were used. 
The results that have been presented, together with previous research work, have 
shown that the Fischer-Tropsch synthesis to produce gasoline builds up hydrocarbons 
of the paraffin series from methane to hydrocarbons of over 150 carbon atoms—quite 
remarkable, since the starting material, carbon monoxide, contains only one atom 
of carbon. It has been found that these high-melting-point paraffin hydrocarbons 
show well over 2000 mol. wt. and about 117° C. melting point. It has also been shown 
that an increase in the melting point beyond that stage cannot be obtained even with 
an increase in the chain length of the molecule. It is worthy of note that the synthesis 
in this manner of paraffin hydrocarbons by way of carbon monoxide will form hydro- 
carbons never before isolated in petroleum paraffin waxes, ' A. H. N. 
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Motor Fuels. 


113. Plant Modifications to Make Aviation Gasoline. W. L. Nelson. Oil Gas /., 
1.7.43, 42 (8), 50.—The manufacture of 100 O.N. aviation gasoline requires special 
processes and equipment, but lower grades can in general be produced with relatively 
simple plant modifications. Aviation naphtha of correct boiling range can be obtained 
without using a special re-run fractionating column, by withdrawing it as a side-cut, 
necessitating an effective instrument-control system and the use of more cooling 
water and condenser surface, but the exceedingly low top temperature causes trouble. 
some condensation of water. Alternatively, if a gas-recovery system is available it 
ean be taken overhead by operating the receiver at 115-125° F., but this is wasteful 
of light hydrocarbons unless an absorption-recovery system is installed. Desulphuriza. 
tion to improve octane number and lead susceptibility can be carried out with caustic 
soda, solutizer solutions, or by catalytic methods. The solutizer process is, however, 
rather complicated, and not well suited for temporary production of aviation naphthas. 
For stocks of naphtha of only fair octane number removal of pentane and substitution 
of isopentane will improve the octane value by, ¢.g., 2:1 for 67 octane stock and 2-( 
for 70 octane stock. This requires the use of three fractionating towers, one for the 
removal of butanes, another for isopentane, and the third for n-pentane. Each of 
these must be operated at a reflux ratio of 5-10, and a pressure of at least 60 Ib./sq. in. 
abs. must be used for the debutanizer. Cc. L. G. 


Gas, Diesel, and Fuel Oils. 


114. Improved Penn State Smokemeter. P. N. Schweitzer. Oil Gas J., 28.1.43, 41 
(38), 182.—A description is given of the Penn State smokemeter developed in 1938, 
and some improved models, used for measuring the completeness of combustion of 
fuel in diesel engines, and also, in modified form, of fuel in oil-burners. 

The original model consists of an 18-in. tube with glass windows at each end, an 
electric lamp being mounted at one end and a light meter at the other. A three-way 
cock in the middle of the tube admits exhaust from the engine, the smoke intensity 
being measured by the percentage drop in light intensity. Improvements made to the 
instrument include the incorporation of a rheostat (instead of alight shutter) to adjust 
the light setting to a standard value, and of hinged windows to facilitate cleaning, the 
replacement of the high-wattage projection lamp by an automobile headlight-type 
lamp with reflector, and the design of a separate box for controls and indicator. The 
instrument is of particular value in assessing the validity of manufacturers’ ratings of 
diesel engines based on maximum horse-power delivered with clear exhaust. 

Cc. L. G. 


Lubricants and Lubrication. 


115.* Industrial Lubrication Problems. E. W. Steinitz. Petroleum, May 1943. 6 
(5), 69.—The types of bearings and gears used in machinery employed in the pulp, 
paper, and cardboard industry are described and illustrated, and special references made 
to the working conditions imposed and the type of lubricant considered most suitable 
for application. A chart is presented showing the type of machine, the part or device 
to be lubricated, any special conditions of work, and the type of lubricant recommended. 
In the case of oils the approximate viscosity R.I. at 140° F. or 200° F. is shown, 
and indications of any special requirement, such as water resistance, extreme pressure 
characteristics, etc., are given. R. A. E. 


116. Pour-Point Stability of Treated Oils Under Winter Storage Conditions. ©. b. 
Hodges and A. B. Boehm. Oil Gas J., 24.6.43, 42 (7), 103.—The knowledge that some 
pour-depressant-treated oils when stored during the winter months become solid 
at temperatures higher than the A.S.T.M. test indicated, influenced the Paraflow 
laboratories to investigate the phenomena they designate “ pour reversion.” 

Over some years field tests were made in districts where different temperature 
conditions prevailed. In each location the temperatures of 100 different blends in 
test-racks were chart-recorded over each 24 hours and the samples tested daily for 
fluidity. Correlated data revealed that for a given unstable oil the pour instability 
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generally occurred under a definite pattern of temperature stability. The highest 
solid point took place where the temperature cycle rose from below the cloud point 
in a steep warming curve, followed by a sharp drop in temperature. The range of 
temperatures covered in the tests was from — 30° F. to + 30° F. The selective 
adsorption characteristics of Paraflow blends are discussed. In a Paraflow blend the 
adsorption film excludes the oil from the wax particles, but if some force disturbs the 
film, the particles are free to absorb oil and form a gel. An example is given of a 

30° F. cloud-point oil blended with Paraflow at 100° F. and 25° F., respectively, 
the former having a pour point of — 20° F. and the latter + 20° F. (A.S.T.M.). This 
indicates that the wax at 25° F. is already out of solution and has absorbed oil, which 
apparently blocks the adsorption of Paraflow. A force to remove the Paraflow from 
the wax particles may be found in the temperature fluctuations; under these con- 
ditions the blend is at a temperature well below its cloud point and the wax is well 
inhibited by the Paraflow. When subjected to sudden warming the equilibrium 
between the adsorbed Paraflow and the Parafiow in solution is altered, and some 
Paraflow leaves the wax particles and is absorbed by the oil, in order to reach equilibrium 
conditions at the new higher temperature. Some of the wax is then free to absorb 
oil, which, as the blend is again cooled, prevents the Paraflow returning to the wax ; 
the resulting solid point is consequently higher than it was before going through a 
temperature cycle. 

As a field test requires 3 months to complete, a method was developed based on 
the field-temperature cycles. The apparatus consists of an insulated chamber con- 
taining a cooling system and automatic temperature controls. It holds 16 quart 
samples in a movable rack, which allows individual samples to be tilted to 45° to 
examine fluidities. 

A large number of pour stability studies are given, embracing those of neutral oils 
plus Paraflow ; bright stock in neutral oil Paraflow blends, and the effects of dewaxing 
on pour stability. The results are given in tables and 15 charts. 

The method has afforded some information on predicting the performance of pour- 
point depressants under winter conditions, and appears to promise important data 
on the subject by a continuation of the studies. W. H. C. 


117.* Graphite as a Lubricant. A. Neustatter. Petroleum, Aug. 1943, 6 (8), 
124; Sept. 1943, 6 (9), 132.—Natural graphite is very widely distributed, and all 
the Continents possess a number of deposits of different types, different degrees of 
purity, and of different economic values. The natural deposits are of two types— 
viz., “‘ erystalline ’’ and “‘amorphous.’’ These are trade designations, and the second 
a misnomer, since all graphite is crystalline. The “ amorphous ’”’ variety is micro- 
crystalline, the other macrocrystalline. Japan controls the biggest single source in 
the deposits in Chosen (Korea). Ceylon is the principal British source. Important 
European deposits are in Norway, the Danube Valley, Styria, Czecho-Slovakia, and 
Italy. Large quantities of graphite are manufactured from petroleum coke and 
anthracite, this variety possessing advantages of uniformity of composition over the 
natural article. All artificial graphite is ‘“‘ amorphous.’’ Graphite of all types 
possesses a laminated structure, the atoms forming hexagonal patterns in parallel 
sheets which are able to slide relative to each other under the influence of small shearing 
stresses. The lubricating effect of graphite is thus explained. Apart from its numerous 
uses in the manufacture of pencils, refractories, pigments, etc., its unique characteristics 
make it an indispensable lubricant for many special purposes. Under conditions 
where conventional lubricants would be burnt or frozen or attacked by chemicals, 
or where their inflammability represents a fire hazard, graphite may be used. Other 
lubricant applications named are in the polishing of shot and the glazing of black 
and smokeless powder, the treatment of steel plates to prevent sticking during an- 
nealing, lubrication of wooden machine parts, treatment of yacht bottoms to reduce 
water friction. The addition of graphite to lubricating oils provokes much discussion. 
The arguments put forth in favour of the procedure are that graphite fills the surface 
irregularities in the bearing and/or coats the surface with a film of greater adsorptive 
power than that of the metal. H. G. 


118. External Friction of Solids. A. Gemant. J. Appl. Phys., Sept. 1943, 14 
(9), 456-464.—This paper forms the fifteenth chapter of the works by the author 
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dealing with frictional phenomena. In t!iis chapter external friction between sliding 
solids is discussed. The fundamental mechanism, which is based on the geometric 
irregularity of macroscopically plane surfaces, is discussed first. A review of the 
experimental facts on the dependence of tho friction coefficient on pressure, speed, 
and temperature reveals the plastic deformation of the surface irregularities as a com. 
plicating factor during sliding. Further experimental material on the so-called slip. 
stick motion, and on observations of traces of soft metals left upon harder metals 
sliding against them, indicate abrasion as another complicating factor in external 
friction. A. H. N. 


119. Physical Properties of Lubricating Oils at Low Temperatures. A. Bondi. Refiner, 
Sept. 1943, 22 (9), 287-294._-The paper is a report on experimental study of 
the behaviour of lubricating oil at very low temperatures. In the first part of this 
study a number of methods were described which allow us to find out whether, and 
in which temperature range, a phase separation occurs in mineral lubricating oils. 
Some of the phenomena observed closely resemble phenomena peculiar to solidifying 
paraffin waxes, such as melting-point contraction, heat of solidification, and maxima 
in electrical conductivity temperature curves. These similarities, however, can only 
serve to prove that the observed phase separation in lubricating oils is due to partial 
crystallization, but they did not prove that the crystallizing phase is paraffin wax. 
The viscosity effect of added paraffin wax exceeded the effect of the naturally occurring 
crystallizing material by one order of magnitude. The second part of this study, 
concerning itself with the mechanical behaviour of lubricating oils at low temperatures, 
was introduced by a discussion of the kinetics of solidification. The velocity of 
solidification was found to consist of several velocity components. Of these, only 
the velocity of crystal growth was observed to be of practical significance. Its 
extremely low values at low temperatures could be held responsible for the occurrence 
of plastic solidification of lubricating oils under conditions of rapid chilling. Based 
on this knowledge, rigid standards for the rate of cooling for low-temperature-viscosit y 
measurement were adopted in order to obtain reproducible results. As the apparent 
viscosity of two-phase systems is known to be a function of the applied shearing 
stress, all viscosity measurements were conducted under application of shearing 
stresses comparable to those in motor bearings, in order to obtain viscosity values of 
practical significance. A new method of graphical presentation of low-temperature. 
viscosity data permitted the study of the effects of refining, dewaxing, and pour- 
point depressants in detail. Such a close investigation revealed that the addition of 
pour-point depressants is of much greater importance for the low-temperature per- 
formance of lubricating oils than has been generally known heretofore. In many 
instances the effect of pour-point depressants surpasses the improvement wrought by 
dewaxing, and it has been found highly recommendable to mix additives even to 
dewaxed oils. 

An interesting diagram shows the shape of the meniscus of chilled oil flowing in a 
capillary. . A. H. N 


120.* Pour-Point Stability of Lubricating Oils. L. M. Henderson and W. G. Annabel. 
Oil Gas J., 9.9.43, 42 (18), 54.—The paper presents the results of a lengthy investiga- 
tion to elucidate the irregularities in pour points found on storage in cold weather. 
Differences in pour point may be from 30° to 50° F. above the original A.S.T.M. 
figure. 

The influences of quantity and melting point of waxes, found in the oil, upon pour- 
point stability has been studied. A neutral oil which gave bad pour stability was 
extracted with M.E.K. to obtain information as to the range of melting points of the 
waxes. A further quantity was similarly extracted to give a 25° F. pour-point 
neutral. The extracted wax was fractionally crystallized from M.E.K. into cuts 
of 130°, 88°, and 55° F. melting points. To determine which fraction or fractions 
of the wax were the cause of bad pour stability, S.A.E.-10W blends were made up 
from the 25° F. neutral, some bright stock and pour depressant. The wax fractions 
were then blended with the 8.A.E.-10W blends and tested. The tabulated results 
afford evidence that a small amount of high-melting-point wax had an adverse effect 
upon the pour stability, whereas a larger amount of the lower-melting-point wax had 
little or no effect. 
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Results are given showing the pour stability of an oil containing comparable and 
varying amounts of two types of pour depressants. From these it is seen that 
instability may be due to insufficient depressant and that the type of pour depressant 
may greatly influence stability. 

The influence of additives, other than pour depressants, in conjunction with a pour 
depressant is discussed and the results of tests are tabulated. These show an adverse 
influence on the pour stability. 

In the investigations on cooling cycles, the authors find that the temperature 
cycle 65-25° F. showed oils at their worst. With oils having cloud points above 
20° F. a cooling cycle of 25° to — 25° F. failed to indicate unstable pour points. 
Results of pour-stability tests indicate that a method utilizing one cycle could not 
be devised to give satisfactory results with all the types studied. It is necessary to 
include two tests—a slow cycle and a rapid cycle—for the evaluation of pour stability, 
and the oil must be fluid at the specific temperature in both tests to give good correla- 
tion with field storage. 

The pour-stability method of test adopted is fully described. W. H.C. 


121. Vegetable Oil for Diesel Locomotives. Anon. Gas Oil Pwr, Oct. 1943, 38 
(457), 217.—A test lasting five days has been made on a diesel-electric locomotive 
in the works of the Tata Iron and Steel Co. to compare performance on vegetable 
oil with that on mineral oil. The power unit is an Ingersoll Rand 6-cyl. engine of 
300 B.H.P., and the locomotive is used to haul iron ladles from the blast-furnaces 
to the melting-shops and foundries and also to perform shunting operations. 

The main properties of the two oils used were :— 


Mineral Oil. Vegetable Oil. 


8.G. ‘ 0-906 0-916 
Cal. Val. (B.Th.U.’s per lb.) 19,164 17,895 

S content 0-069% 0-015% 
Vise. R.I. and 100°F. ‘ 42 secs. 192 secs. 


Complete work records were obtained, and are detailed. The general traffic per- 
formance of the locomotive was in no way inferior on vegetable oil. The average 
work performed per shift when using the two oils was not quite identical, the ladle 
mileage being less and the shunting time greater for vegetable than for mineral oil. 
Consumption per shift was approximately the same for both oils. Ladle mileage 
per gal. of fuel was 1-6 for mineral and 1-42 for vegetable oil. It is proposed to try 
out the locomotive for a period of eight months on vegetable oil to ascertain whether 
this oil has any adverse effects on the engine, maintenance costs, etc. R. A. E. 


122. Oil Engine Lubricant Control. Anon. Gas Oil Pwr, Nov. 1943, 38 (458), 
265.—A description is given of an arrangement devised by Tanway, Ltd., of Doncaster, 
to increase the pressure in the oil system, and hence the flow of oil to the engine, 
during starting periods, with a view to reducing cylinder wear. 

The device includes an additional engine-driven pilot pump and a special hydraulic- 
ally-operated oil release valve, or pressure monitor, connected to the main pressure 
rail and fitted with cold and hot oil controls. 

Suitable adjustment of these controls enables the pressure within the system to 
fall by an amount corresponding with the reduced viscosity of the oil during subsequent 
operation of the engine, and thus permit a steady rate of flow of oil to the bearings 
at all times. The controls can then be locked in position. 

The method of operation of the pressure monitor is described and the system 


illustrated. R. A. E. 


123.* Rock Drill Lubricants. Anon. Petroleum, Nov. 1943, 6 (11), 177.—This 
short article is one of a series on special oils. One of the functions of the film of oil 
on the drill working parts is its sealing effect, which prevents by-pass of the air and 
consequent loss of efficiency, an effect particularly desirable in the valve assembly. 
A second function is the prevention of rust and corrosion on the machine. The forma- 
tion and maintenance of such a film also depend on the use of an oil of the correct 
viscosity, and if there is any possible doubt, an oil of lower viscosity should be selected. 
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Viscosity, film strength, and emulsifying ability are three of the more important pro- 
perties which affect the behaviour of the oil. Methods of tests are briefly described. 
A. H. N. 


Asphaltic Bitumen. 


124. Modifiers Aid Manufacture of Asphalt Products. Anon. Oil Gas J., 15.7.43, 
42 (10), 44.—It is claimed that the addition of 1% of “ Abalyn” or “* Hercolyn,” 
proprietary products of the Hercules Powder Co., reduces asphalt viscosity at high 
temperatures by about 15%, whilst reducing the softening point by only 1—2°,. 
The effect on blown bitumens is to alter the softening point and penetration in the 
direction of the figures prior to blowing. Other alterations in properties may be 
achieved by using, in addition to one of the above agents, a co-modifier such as ‘* Belro 
resin ’’ (a trade name). It is also claimed for these materials that they improve low. 
temperature properties and are a help in processing—e.g., saturating felt. J. C. 


Special Products. 


125.* Houdry Process as Applied to Manufacture of Butadiene. ©. H. Thayer, R. ©. 
Lassiat, and E. R. Lederer. Petrol. Engr, Oct. 1942, 14 (1), 29.—The process is 
a two-stage dehydrogenation, and can be used wherever butane is available. A plant 
is described which is now being built and is suitable for smaller refineries. The 
design permits the use of existent, or of easily obtainable, second-hand equipment, is 
economical of priority material, and the plant can be completed within six months. 

Butane or butane—butylene (eliminating the first stage of the process) can be used 
as charge stock, but butane is preferred owing to its greater availability and to the 
demand for butylene for aviation gasoline. Estimates, based on Bureau of Mines 
figures for 1941 and 1942, are given of probable butane production of the U.S.A. for 
1943 and 1944. It is claimed that 44 plants of this type taking 30,000 brl. daily oi 
butane would yield 660,000 tons of butadiene annually. 

The equipment is similar to that used in existent Houdry catalytic plants, but the 
reactors are of simpler design. The plant operates on short on-stream periods, followed 
by regeneration steps whereby carbon deposited on the catalyst is removed. The 
first stage of the process yields butane—butylene, which is concentrated and converted 
into butadiene in a second stage. The heat required for the dehydrogenation reactions 
is provided by burning the carbon deposit on the catalyst being regenerated. Catalyst 
life is expected to be in excess of six months. 

Tables are given of material and utility requirements and costs, and of production 
costs. J.C. 


126.* Plastic Pipe and Tubing One Solution of Metal Shortage Problem. Anon. Petre! 
Engr, Oct. 1942, 14 (1), 142.—Saran plastic pipe, tough, durable, flexible, non- 
scaling, resistant to the solvent and corrosive actions of oils, soaps, chemicals, and 
moisture, is said to have a wide application in the oil industry. The material with- 
stands freezing and heat up to 170° F., can be used for high or low pressure, whilst 
a table is given of its chemical resistance. Sizes from } to 2 in. are available in piping. 
and also standard flanges and other fittings. Saran pipe can be threaded by sharp 
standard pipe dies, whilst welding is simple and rapid at 350-400° F. Threading and 
welding (by two methods) are clearly illustrated by photographs. Saran tubing, 
with similar properties, is available in sizes from 4 to } in. Pipe and tubing are 
manufactured by a modified extrusion process giving smooth products. J.C. 


127.* Vistanex—An isoButene Polymer. C. C. Pryor. Petrol. Hngr, Jan. 1943, 
14 (4), 84.—Vistanex is a rubber-like product produced by low-temperature poly- 
merization of isobutene in the presence of boron fluoride or aluminium chloride. It 
is almost completely unsaturated, and can be produced in different degrees of poly- 
merization, depending on the temperature reaction. The product, when filled, is 
used for gaskets, packings, and caulking compounds, which remain flexible and do not 
oxidize. It improves the low-temperature flexibility, moisture resistance, and ad- 
hesion to metals of asphalts and resins, and is useful as a plasticizer for waxes and 
resins, Solutions in aliphatic hydrocarbons are used as adhesives, particularly after 
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addition of resins or low-molecular-weight Vistanex to impart thickness. Its excellent 
electrical characteristics improve the properties of natural rubber products. It 
undergoes cold flow, but when compounded with fillers and vulcanizable rubber 
possesses useful properties. Alone it has superior impermeability to gases and moisture 
than rubber. Vistanex is soluble in bydrocarbons but insoluble in alcohols, ketones, 
esters, etc. By mechanical working or heating products of lower molecular weight 
are formed, and on chiorination a dry, colourless resin is produced. At 100° C. it 
has rebound properties close to those of natural rubber. The low-molecular-weight 
grades are used to improve the viscosity index of lubricating oils, to produce plastic 
paraffin waxes. Compounds with rubber show improved resistance to ozone cracking, 
sulphuric acid, heat, and oxidation, rendering them useful for insulation and acid 
linings, steam hose, belt coverings, etc. Cc. L. G. 


128. Refinery-Conversion Phase of Rubber Plans Explained. H. D. Ralph. Oil 
Gas J., 14.1.43, 41 (36), 14.—The article consists mainly of quotations from a state- 
ment by the Assistant Deputy Petroleum Administrator for War to a sub-committee 
of the Senate Committee of Agriculture. The factors which led to the choice of either 
new construction or of refinery-conversion for butadiene manufacture are discussed, 
but from a commercial angle, and details as to company involved, location, ae 
ete., are given of the refinery-conversion projects authorized. - C 


129. Synthetic Rubber Development Smoothing Out Some Serious Problems. A. L. 
Foster. Oil Gas J., 25.3.43, 41 (46), 87.—A review is given of the progress in the 
U.S. Government synthetic rubber programme, and of its effect on the requirements 
of petroleum raw materials for other purposes. Basic data on the operation of the 
large units, particularly operating capacity, are not available, but it is hoped that they 
will correlate with pilot-plant production. Similarly, widely different yields of 
butadiene from alcohol have been quoted. Much research is being carried out on 
other dienes—isoprene, piperylene, etec.—the production of which will lead to a wider 
range of synthetic rubber products. Cc. L. G. 


130. Refining of High Melting Point Waxes. V. N. Jenkins. Oil Gas J., 25.3.43, 
41 (46), 223.—So far few processes have been ‘aaa to produce fully refined waxes 
from the crude waxes obtained by solvent dewaxing of lubricating oils. A commercial 
process has now been designed and put into operation at a refinery at Oleum, Calif., 
at which 10-12 tons/day of 145-150° F. and 160—165° F. melting point full refined 
waxes are now produced. The process is based on an observation that, regardless 
of melting point, a straight-chain paraffin wax separates in an oil-free condition when 
crystallized from the oil with which it is normally associated. If the molten crude 
wax is stirred during cooling, a semi-fluid slurry or stiff plastic mix, instead of a rigid 
structure, is given, the fluidity being controllable by the addition of oil. Laboratory 
investigation showed that practically all the high-melting wax separated at above 
95-100° F. and could be recovered by extraction of the oil with a suitable solvent, 
methyl ethyl ketone being found the most satisfactory for use with crude waxes 
containing low or medium V.I. oils. The addition of 10% of a light hydrocarbon 
is necessary where processing crude waxes containing high V.I. oils. Following a 
thorough study of the conditions for extraction, rate of crystallization of the wax, 
temperature and quantity of solvent, a pilot plant was constructed from which the 
commercial plant was eventually designed. Full details of the operation of both 
plants and data on pilot-plant waxes are given. Cc. L. G. 


131. Plant Manufacture of HCl for Use in Isomerization. Anon. Oil Gas J., 25.3.43, 
41 (46).—Details are given, with flow-sheet, of a process for the manufacture of 
anhydrous hydrogen chloride, used for the isomerization of n-butane. Two units 
have been constructed, producing 1267 and 4000 Ib. of product per day. The process 
selected to give a dry product free from oxygen, carbon monoxide, carbon dioxide, 
sulphur, and nitrogen compounds consisted of the combustion of dissociated ammonia 
vapours with gaseous chlorine, followed by extraction and drying. This process has 
advantage of giving no by-products difficult to dispose of. The ammonia is “‘ cracked ” 
at 1700° F. to nitrogen and hydrogen, the mixture being burned with chlorine in an 
atmospheric type burner. The hydrogen chloride is extracted from the burner 
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reaction products by counter-current flow against C.B.M. hydrochloric acid, which is 
stripped, and the wet gas dried with sulphuric acid. Corrosion difficulties have been 
overcome by using an asbestos resin for the absorber and stripper and lines for hydro- 
chloric acid and wet HCi gas, rubber-lined steel for the C.B.M. acid reservoirs and 
tanks, high-silicon iron for the C.B.M. pump, high-chromium nickel steel for the 
sulphuric acid tank, silver for most of the chlorine line to the burner, and glass for 
the exhauster, etc. Coatings of special corrosion-resisting paint have been applied 
to pockets, parts of the lines, and for general exposed steel protection, while carbon 
tetrachloride is used as sealing medium to protect meters. Cc. L. G. 


132.* New Process Increases Recovery of High-Melting-Point Wax. J. Salmond. 
Petrol. Engr, May 1943, 14 (8), 180.—The conventional sweating process will not refine 
the crude wax, composed of high-melting-point wax and high-viscosity oil, obtained 
in the refining of mixed base crudes. Union Oil Co. has developed a process suitable 
for the de-oiling of such wax, and this is now in operation at their refinery at Oleum, 


The principle involved is that by continuous stirring during cooling a smooth, 
semi-fluid slurry of wax crystals in oil is obtained instead of a rigid, interlocking 
structure. By the use of an appropriate solvent the wax can be recovered by leaching 
the oil from the slurry. Solvent-oil ratios and chilling rates are important, and must 
be carefully controlled. 

Development work was carried out on a pilot plant consisting essentially of a wax 
chiller, a vessel equipped with a high-speed stirrer, a solvent recovery column, a con- 
tinuous vacuum filter, and the necessary pumps, calibrated vessels, etc. The waxy 
charge to be de-oiled is weighed into the chiller at 150-160° F., cooled at a rate of 
1° F./minute to 65-75° F., and then mixed with the required volume of solvent, 
which may be methyl ethyl ketone alone or mixed with naphtha. The slurry is 
filtered, the wax washed with solvent and separated again by the same procedure. 
The resulting wax cake is topped free of solvent under vacuum and then clay-treated 
to colour with Filtrol clay. 

The commercial plant follows the same sequence of operations as the pilot plant, 
but provides for continuous charging. Capacity is 5000 bri. daily of crude wax 
obtained from propane dewaxing of vacuum distillates, and the yield is about 20 
tons/day of refined wax. A flow-sheet showing the flows of wax, solvent, and 
filtrate, but not the inert gas blanketing system, photographs of the plant, and details 
of its operation are given. The maximum volume of M.E.K. solvent necessary is 
6-5 times the volume of crude wax being de-oiled. 

The refined wax is marketed under the trade name of “ Aristowax,”’ and the pro- 
perties are given of the two grades prepared. The 145-150° F. grade is obtained in 
a yield of 25-27%, from a crude wax produced from 8.A.E. 20 distillate, and the 160- 
165° F. in a yield of 15-17% from crude wax from S8.A.E. 40 distillate. 

Present restrictions make the construction of new wax plants unlikely. However, 
to obtain much-needed wax and high-V.I. oil, the process may be incorporated into 
existing refinery operations. The author suggests how this new process may be 
combined either with a conventional cold pressing and sweating procedure or with 
an existing dewaxing plant, treating waxy raffinate by means of mixed solvents such 
as M.E.K. and benzene. J.C. 


133.* Synthetic Rubber. Its Production from Petroleum, Coal, and Other Materials. 
W. C. Holliman. U.S. Bur. Mines. Information Circular No. 7242, May 1943.— 
Before the war there was a considerable demand for so-called synthetic rubber, even 
though the price was several times that of natural rubber. This demand was due to 
the fact that all synthetic rubbers have some of the physical properties of natural 
rubber and, in addition, they frequently possess some outstanding property not found 
in the natural substance. Superiority of performance is, however, at present a minor 
consideration. Economic and military necessity have formulated the production 
programme, and in the United States alone a planned annual production of 900,000 
tons is envisaged, in contrast to the actual production figure of 17,000 tons in 1941. 

The object of this report is to catalogue general information taken from technical 
journals on the chemistry and physical properties of synthetic rubbers now being 
produced on a commercial scale in the United States and elsewhere. 
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Types of synthetic rubbers announced to date include butadiene polymers and 
copolymers, substituted butadiene polymers, butene polymers and copolymers, 
organic polysulphides, and plasticized vinyl chloride polymers. 

Under the present production programme in the United States butadiene is the most 
important raw material for synthetic rubber. It is obtainable by thermal cracking 
of petroleum fractions at a high temperature, by direct catalytic dehydrogenation 
of normal butane or of butanes:and butenes produced by cracking, from acetylene 
formed by pyrolysis of natural gas, or from alcohol manufactured from ethylene 
obtained as a by-product in cracking petroleum or dehydrogenating ethane. Other 
raw materials of importance are styrene, commonly produced by the catalytic dehydro- 
genation of ethyl benzene, acrylonitrile obtained by treating ethylene with hypo- 
chlorous acid and reacting the resultant product with sodium cyanide to form hydracry- 
lic nitrile, which is afterwards dehydrated, chloroprene, isoprene, dimethylbutadiene, 
isobutylene, alkali polysulphides, and organic dihalides. 

In this report synthetic rubbers are listed under their trade names, and a summary 
of information on structure, manufacture, and physical properties is appended wher- 
ever possible. To fill the present production programme in the United States the 
Baruch Committee has recommended neoprene (60,000 tons), butyl rubber (132,000 
tons), Buna 8 (845,000 tons) and thiokol (60,000 tons). H. B. M. 


134. Utilities are a Major Factor in Synthetic-Rubber Operations. ©. 0. Wilson. 
Oil Gas J., 3.6.43, 42 (4), 29.—To convey an idea of the magnitude of the U.S. Govern- 
ment $56,000,000 project at Institute, W. Va., some figures are quoted for the utilities 
involved—e.g., in full operation the plant will use as much water as the town of Los 
Angeles. The output at full capacity will be 90,000 long tons yearly of Buna 8. 
Production of the same quantity of natural rubber would require 270,000 acres of 
plantations and a labour force of 90,000 men. 

A general description is given of the main features of the plant, which is operated 
for the Government by the Carbide and Carbon Chemicals Corp. and the U.S.A. 
Rubber Co. Butadiene is produced catalytically from grain alcohol, and styrene 
from benzene and ethylene. The oil industry’s only participation is the furnishing 
of ethylene gas, which is combined with the benzene by a process similar to that used 
in the petroleum industry for the manufacture of cumene. The resultant ethyl 
benzene is then dehydrogenated to styrene. The copolymer plant is of normal type 


and, in addition to the two main ingredients, uses salt, soap, acid, and caustic soda. 
J.C. 


135. Bottoms from Re-Run Pressure Distillate Converted to Industrial Oils. Anon. 
Oil Gas J., 1.7.43, 42 (8), 40.—A refinery employing a cracking process with facilities 
for re-running the pressure distillate after contact in the liquid phase with earth or 
activated clay, has constructed a unit designed to produce core oil from the pressure 
distillate bottoms. One clause in the specification of the core oil requires that not 
more than 12% shall distill over at 460° F. The bottoms from the re-run column 
pass through a float-control valve to an evaporator operated essentially at atmospheric 
pressure and a temperature of 575° F. Evaporator temperature is controlled by 
regulating the quantity of refinery heat-medium oil passing through the heating pipes. 
A liquid-level controller maintains the level of product in the evaporator above the 
heating coils. Vapours pass overhead to a condenser, and the liquid bottoms are 
constantly removed from the evaporator via a cooler to storage. The liquid bottoms 
constitute the core oil, and the yield obtained is about 50% of the original pressure 
distillate bottoms. Previously these bottoms were passed back to process via the 
fractionating column and gave rise to corrosion and tube deterioration. R. A. E. 


136. Plastics from Petroleum. Anon. Oil Gas J., 1.7.43, 42 (8), 49.—In an address 
before the American Institute of Chemists, R. J. Moore discussed the basic materials 
from which synthetic resins and rubbers are manufactured, pointing out that petroleum 
and natural gas hydrocarbons formed the most prolific source of these materials. All 
the important intermediate products can be, and in many cases are, produced from 
petroleum. Possible developments include the production of CO, (for urea) and CO 
(for methanol and formaldehyde) from the coking of petroleum, sodium tetrasulphide 
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(for thiokol) from caustic soda, and the sulphur from high-sulphur-bearing crudes, 
and fats and oils from petroleum glycerine and fatty acids from oxidized hydrocarbons. 
Cc. L. G. 


137.* New Bead Catalyst. Anon. World Petrol., Ann. Ref. Issue, 15.7.43, 14 (8), 
57.—A special plant is now being erected by the Lummus Co. under Government 
authorization, to manufacture the new bead catalyst developed by Socony-Vacuum 
Co. for use in catalytic cracking plants. The use of this catalyst is stated to yield 
aviation spirit of superior quality and to make possible the production of a motor 
gasoline of 10 R.V.P. having an octane number of 95-100 (Research method) after 
addition of 1 to 3 mls. T.E.L. per gal. 

The beads are translucent spherical particles of about in. ! diameter, and an 
individual bead wil] carry a load of about 200 lb. before crushing. The history of the 
development of the catalyst from the laboratory to plant-scale manufacture is 
traced. 

As applied to the Thermofor catalytic cracking process the beads are stated to 
possess the following advantages :— 

1. Ideal form in respect of high percentage of fillage in a given space, uniformity 
of flow and of void passages, and presentation of a minimum of external surface for 
wear. 

2. Resistance to attrition under conditions of operation. 

3. Give high yields of products; are catalytically stable and will have long life. 

4. Can be manufactured in large quantities at reasonable cost. A single plant 
now under construction will produce about 2} million beads a day. R. A. E. 


138.* Catalysts have an Important Réle in War Industry. A. W. Trusty. World 
Peirol., Ann. Ref. Issue, 15.7.43, 14 (8), 74.—A general outline is given of the diverse 
uses of catalysts in the production of materials vital in war-time. Examples include 
catalytic cracking, alkylation, polymerization, isomerization in the petroleum industry. 
Other products such as sulphuric, nitric, and acetic acids and ammonia are referred 
to, and brief details given of operating conditions and nature of catalyst used. 

R. A. E. 


. Breakdown of Paraffin Wax by Bacteria. F. Howard Rogers. Nature, 24.7.43. 
152 (3847), 105.—Non-reproducible results obtained in experiments on corrosion of 
metals in water were traced to variations in CO, concentration in the water, brought 
about by bacterial attack of the paraffin wax used for coating the glass vessels. 

The organism involved was successfully cultivated in a medium containing paraffin 
wax as the sole source of carbon. It was tentatively identified as a strain of Séhngen’s 
Micrococcus paraffinae, which is erobic, of soil origin, and commonly found in surface 
waters. C. G. G. 


140.* Helium. V. Biske. Petrol., Aug. 1943, 6 (8), 119.—Displaced from its 
position of importance in aeronautics helium is provoking interest in physiology. 
The solubility of helium in the blood is 40% less than that of nitrogen, and an artificia! 
atmosphere of 20% oxygen and 80% helium is found considerably to reduce the danger 
of caisson disease and to reduce decompression rates in deep-water diving. ‘‘ Pressure 
poisoning *’ caused by the solution of nitrogen in lipoids and tissue is also reduced by 
the substitution of helium for nitrogen. A disadvantage attending the use of helium 
mixtures is the greater heat conductivity of helium which renders the use of electrical] 
heated clothing necessary. H. G. 


141.* Quenching Oils of Mineral Origin. E. R. Varley. Petrol., Aug. 1943, 6 
(8), 120.—Quenching is applied to metals to produce certain textures or crystalline 
states, either throughout the entire body of the piece under treatment or to a desired 
depth. The quenching medium may be gaseous, liquid, or solid. Modern metal- 
lurgical practice favours the use of high-grade mineral oil, such as solvent-extracted 
oil. The theory of quenching and the determination of sundry relevant properties 
of the oils are discussed. H. G. 
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142.* Styrene Plant Placed in Operation. ©. C. Pryor. Petrol. Engr, Aug. 1943, 
14 (12), 37.—Within a year a plant for the production of styrene has been constructed 
and put into operation in the Texas Gulf Coast area by the Monsanto Chemical Co. 
The plant has a capacity of 50,000 tons/annum of styrene from the dehydrogena- 
tion of ethyl benzene which is produced by alkylation of benzene, obtained from coke 
over gases, with ethylene obtained from an outside source by cracking propane. 
Additions to the plant to enable ethylene to be produced on the site are being made. 
Cc. L. G. 


143. How to Handle Anhydrous Hydrofluoric Acid Safely. ©. M. Fehr. Refiner, 
Aug. 1943, 22 (8), 239-244.—The history of the manufacture of hydrofluoric acid 
is briefly reviewed, tegether with the problems of its handling. Certain properties 
have direct relationship to the problem of handling and are briefly outlined : Freezing 
point is approximately — 117-4° F. This unusually low value assures that it may 
be stored and used in process at very low temperatures without the problem of solidi- 
fication. For example, 66° baume sulphuric acid (93-19% H,SO,) freezes at — 20° F. 
Likewise, 98% H,SO, freezes at 36° F. Boiling point is approximately 66-9° F. at 
atmospheric pressure. This is ideal, assuring ease of handling either as a liquid or 
a gas. The vapour pressure, which is about 17 lb./sq. in., gauge, at 100° F. assures 
storage in medium pressure vessels and its retention as a liquid at elevated temperatures 
without objectionable pressures. 

The low viscosity and surface tension cause the acid to flow easily in comparatively 
small pipes. Less equipment is required and less time is consumed in transferring. 
The heat of reaction with water is approximately 11,500 calories/formula weight. 
Less heat of reaction will be evolved than with other alkylation catalysts, and tem- 
perature control should be simplified. Heat of vaporization is about 6000 calories/ 
formula weight, assuring its removal from reaction products by application of a small 
quantity of heat. Materials of construction are described. Steels, Monel metal, 
copper, silver, and platinum have all been found good. Among the unsatisfactory 
materials of construction, probably the most readily attacked are those containing 
silica, such as glass, porcelain, enamelware, asbestos, certain silica cast irons, etc. 
While lead is serviceable for acids below 65%, under normal conditions, it is unsatis- 
factory for strong acids, especially anhydrous hydrofluoric acid. Cast iron is more 
resistant to anhydrous hydrofluoric acid than lead, but, probably due to silica inclusions, 
it is not a generally satisfactory material. Cast-iron fittings will last only a com- 
paratively short time before requiring replacement. Among other materials found 
unsuitable for anhydrous hydrofluoric acid are wood, which chars instantly ; rubber, 
which polymerizes and hardens, and most plastics. 

Different type containers are discussed both for shipping and for storage. Transfer 
of acid by “ pressure padding ’’ with dry air or an inert gas as well as by pumping 
is studied. Extra heavy seamless-steel pipe and forged-steel fittings are preferable 
for handling anhydrous hydrofluoric acid. Welding makes the ideal joint, provided 
the weld is homogeneous and free of slag and oxides. Welded fittings should be used 
wherever possible. If threaded joints are used on small pipe, the threads should be 
carefully cut, pulled up tight, and seal welded. Some designers do not seal weld pipe 
under }-in. size, reporting threaded joints satisfactory. For connecting pipe larger 
than 2-in. ring flanges with soft iron gaskets are satisfactory. Neoprene or Vistanex 
impregnated asbestos gaskets have been successful, especially on small lines. Heavy 
copper tubing is satisfactory for flexible connections to scale mounted tanks. Valves 
and pumps are discussed. 

Safety practices are detailed, followed by first-aid instructions. p™! @ * 


144.* Synthetic Rubber Programme Moves Forward on Schedule. L. K. Francis. 
World Petrol., Aug. 1943, 14 (9), 29.—Tables show the location and capacity of 
individual butadiene, styrene, and copolymer plants completed by 30th June, 1943. 
Details are also given of location and capacity of plants expected to be in operation 
shortly. It wasestimated that in the last quarter of 1943 about 150,000 tons of synthetic 
rubber of all types would be produced, and that in the first quarter of 1944 the output 
will be approximately 195,000 tons. Flow-sheets, illustrations, and brief manufactur- 
ing details are provided and post-war potentialities of synthetic rubbers = 
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145.* Big Texas Plant Supplies Styrene for Buna §. Anon. World Petrol., Aug. 
1943, 14 (9), 34.—The first large-scale plant for the manufacture of styrene to start 
production is that of the Monsanto Chemical Co. at Texas City. The first delivery 
was made on 10th March, 1943, less than a year from the beginning of construction. 
It is designed to produce 50,000 tons of styrene/annum. The method employed 
is the cracking of propane to yield ethylene, which is then alkylated with benzene 
to form ethylbenzene, which is dehydrogenated to styrene. Materials used in con- 
struction include 13,250 tons of steel and iron, alloy steels 260 tons, copper and copper 
alloys 290 tons, nickel alloys 16tons. Photographs of section of the plant are provided, 
together with some details of auxiliary equipment. R. A. E. 


146.* Making Synthetic Rubber at Institute. Anon. World Petrol., Aug. 1943, 
14 (9), 37.—The synthetic rubber plant at Institute came into full operation in July, 
and is expected to produce 90,000 tons of Buna S/annum. The plant comprises 
(a) four butadiene units, each rated to produce 20,000 short tons of butadiene 
annum, (b) a styrene plant of 25,000 tons capacity, (c) three copolymer units each 
of 30,000 tons capacity. The butadiene is prepared from industrial alcohol, a supply 
of 197,000 gal./day being required. The ethylene required for styrene production 
is manufactured from petroleum sources at Charleston, 5 miles distant. Lllustra- 
tions, a flow-sheet, and general description of the co-polymerization unit and of the 
method of operation are given. The number of samples tested daily for control of 
processes averages 1800. R. A. E. 


147. Mammoth Utilities of Unusual Design Installed at Port Neches Plant. J. ?’. 
O'Donnell. Oil Gas J., 12.8.43, 42 (14), 49.—A description is given of the steam, 
gas, cooling, water, electric power, etc., utilities being installed at the Port Neches, 
Tex., butadiene plant. The plant is estimated to produce 100,000 tons/annum 
of butadiene by dehydrogenation of butane-butylene supplied by the unit companies 
of Neches Butane Products Co. from their refineries in this area. Cc. L. G. 


148.* Triptane on Commercial Scale. Anon. Nat. Petrol. News, 1.9.43, 35 (36), 
18.—Universal Oil Products Co. have announced a process for the commercial pro- 
duction of triptane (2: 2 : 3-trimethylbutane), an aviation fuel component of par- 
ticularly high anti-knock value. The process gives a 90% yield of liquid, of which 
over 50% is triptane, two other products, which are superior to alkylates as blending 
agents for aviation gasoline, being 2 : 3-dimethylbutane and 2 : 3-dimethylpentane. 
The raw materials are condensable gases produced in petroleum refineries as by- 
products of catalytic and non-catalytic cracking or reforming of petroleum oils. The 
catalysts are readily available materials, and only normal refinery equipment and 
operating conditions are used. Triptane should be available at a cost of $1/gal. 
Properties of triptane, 2 : 3-dimethylbutane, and 2 : 3-dimethylpentane, are as follows : 
Boiling point 80-8° C., 58-0° C., and 89-7° C.; melting point — 25° C., — 128-8, and 
(not given); Refractive index 1-3894, 1-3750, and 1-3920; Specific gravity 
0-6901, 0-6620, and 0-6944, respectively. Cc. L. G. 


149. Naphthenate Uses. Anon. Chem. Tr. J., 1.10.43, 118, 308.—An article in the 
April 1943 issue of Light Metals discussed some newer applications of the metallic 
naphthenates. Aluminium naphthenate can be used as a rubber extender, but has 
a low tensile strength compared with that of rubber, while the presence of inorganic 
salts decreases the dielectric strength. Mixtures of different metal naphthenates can 
be prepared to any required texture and, as they are highly water-resistant, stable, 
flexible at low temperatures, and will flow at 80—-150° C., they can be used as water- 
resistant seals or lutings of great tenacity. A recent application of these mixtures is 
as a tube-filling medium for the bending of aluminium and copper tubing, the sub- 
sequent case of removal by solution in white spirit being a great advantage. Solutions 
of naphthenates are used as wood and fabric preservatives, for increasing the viscosity 
of lubricating oils, as extreme pressure lubricants, as waterproofing agents for fabrics, 
temporary rust preventives for metal sheets, as lubricants for the deep drawing of 
aluminium sheet, and as “ filler ’’ for porous metals. 

Evaporated films of these solutions are extremely hard, tough, and elastic and 
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(with the exception of aluminium naphthenate) will adhere to almost any surface. 
Aluminium naphthenate gives a strong gel structure on dilution, a film of which is 
weak though it can be improved by the addition of zinc naphthenate which also reduces 
the viscosity. In general, naphthenates are good low-temperature heat insulators, 
and if freed of water and inorganic salts have a fairly high dielectric strength. 

Cc. L. G. 


150. Butylene Glycol by Fermentation. Anon. Chem. Tr. J., 1.10.43, 118, 310.—A 
description is given by G. A. Adams in the July issue of Canadian Chemistry and 
Process Industries of the development of a process and the construction of a pilot 
plant for the manufacture of 2 : 3-butylene glycol, for butadiene production, by the 
fermentation of grain. Three types of fermentation processes have been studied : 
(1) the Aerobacter, which produces a dextro-meso mixture of butylene glycol from 
saccharified grain mash, but will not ferment starch directly ; (2) the Aerobacillus, 
which produces 2 parts of levo butylene glycol to 1 of ethyl alcohol directly from 
starch ; and (3) the Aeromanas, which produces pure meso butylene glycol and lactic 
acid. 

The Aerobacter fermentation gives a higher yield than the Aerobacillus fermenta- 
tion (14-15 lb. against 8-9 lb. glycol plus 5-6 Ib. ethyl alcohol), and fermentation is 
more rapid, but the latter is simpler, as it utilizes starch direct. A pilot plant of 
capacity 25 bushels of grain per day has been constructed, and will be used to study 
mainly the Aerobacillus fermentation. The high-protein, non-fermentable residue 
has possibilities for use as fodder for dairy rations. The butylene glycol may also 
prove of value in plastics. solvents, coatings, humectants, pharmaceuticals, and in 
chemical production, while the levo glycol produced by Aerobacillus fermentation 


may be of use in anti-freeze compounds. C. L. G. 
151. Acid Sludge Utilization. Anon. Chem. Tr. J., 3.12.43, 118, 554.—E.P. 556,209 


of 1943, granted to H. Moore and F. Kind, covers the use of acid sludge for the pro- 
duction of hydrochloric acid for the treatment of acid clays and earths for the refining 
of petroleum or fatty oils. 

The sludge is first diluted with hot water, the oily layer separated, and the lower 
layer treated with sodium chloride and distilled, the hydrochloric acid and steam 
being passed directly into contact with the clay or earth, and thus utilizing to some 
extent the heat expended on distillation. Cc. L. G. 


152. Products Formed in Pyrethrin Concentrates During Storage. T.F.West. Nature, 
4.12.43, 152, 660.—It has been shown that concentrates rich in pyrethrin I and II 
form, on storage in the dark, residues which are insoluble in petroleum ether and of 
comparatively low toxicity. The residues, however, show a high apparent pyrethrin 
content by the Wilcoxon—Holaday test (based on the af-unsaturated ketonic grouping 
in the eyclopentenolone ring) and by the Seil test (based on the acidic groups in the 
molecule), so that these two parts of the molecule are unaltered by the change. On 
the other hand, the residues show appreciable light absorption at the maximum 
characteristic of the unaltered pyrethrins, this light absorption having been attributed 
to the ketonic grouping mentioned above and to the conjugated dienoid system in 
the pentadienyl side-chain. Thus, any change must have affected the side-chain, 
probably by polymerization. In this connection it has been shown that saturation 
of the side-chain leads to decreased knockdown and kill. C. L. G. 


Detonation and Engines. 


153.* Use of Entropy in Practical Diesel Engine Applications. ©. Adams. Petrol. 
Engr, Aug. 1943, 14 (12), 43.—The concept of entropy is explained and its value in 
the study of the fundamentals of thermodynamics in relation to the internal com- 
bustion engine discussed. Entropy associated with a change is defined as the ratio 
of heat change divided by the absolute temperature. As it is not made up of basic 
units, only the change in entropy, measured in what are termed “ units of entropy,” 
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is significant. For a heat change (at constant pressure) over a small temperature 
range, the change in entropy is given by :— 


W .C,(T, T;) 
— T 


where W = weight of gas, C, specific heat of gas at constant pressure, 7’, = initial, 
T, = final, and T = average “temperature (absolute). The entropy change decreases 
with rising temperature. The equation of the change of heat content with respect 
to temperature is :— 
H=W.C aT. 

The 4 key processes involved in thermodynamic cycles are: (1) Constant pressure, 
(2) isothermal, (3) adiabatic (constant entropy), (4) constant volume. 

The Otto cycle consists of : (1) An adiabatic compression, (2) combustion at constant 
volume, (3) an adiabatic expansion—the working stroke, and (4) a constant volume 
reduction, in which in actual practice heat is lost. By plotting these processes on 
pressure/volume and temperature/entropy curves, the lines indicate the processes 
and the areas the work (on the P.V. plane) and heat quantities (on the T.S. plane). 
The diesel cycle is similar to the Otto cycle, except for the combustion process, which 
is at constant pressure. The Carnot cycle, which is of only theoretical interest, as 
it is not practicable, consists of an isothermal compression, an adiabatic compression, 
an isothermal expansion, and an adiabatic expansion. The impracticability of the 
cycle is due to the necessity for pistons and cylinders which are perfect non-conductors, 
and for a heating and a cooling element which must function at a fixed rate during 
a part of the cycle. The efficiency of the cycle is expressed by 2 a2 

1 


Coal and Shale. 


154. Coal and Oil. W. A. Bristow. Petrol., May 1943, 6 (5), 66. (Condensed 
report of address to Fuel Luncheon Club, April 16th).—Since the war began, attention 
has been concentrated on the possibilities of expanding the production of coal tars, 
and increasing the number and usefulness of the derivatives. A striking advance 
had been made in the production of fuel oils and other liquid products of coal in 
collaboration with the Coal-Tar Control. The production, distribution, and use of 
road tar was also being carried out by producers in conjunction with the Control. 
There has also been a large increase in the quantity of alternative liquid fuels produced 
from low-temperature oils, which were successfully used for transport vehicles. Diesel 
fuels from coal could be produced with any desired cetene number between 50 and 80. 

Tar producers and disinfectant manufacturers had drawn up plans for production, 
supply, and export of high-boiling tar acids. New products evolved include pale and 
dark resinous bases for the paint industry. Attention has been directed to the better 
utilization of low-temperature gases, which recent results show to contain 97% by 
wt. of methane, ethylene, and ethane. Possibilities in the direction of production 
of ethylene from low-temperature plants and of a variety of synthetic products from 
ethylene are discussed. 

Suggestions are made in regard to a post-war fuel policy for Britain based on the 
better utilization of coal resources, and the relationship between coal-oil and petroleum 
industries is discussed. R. A. E. 


155.* Creosote-Pitch Fuel : Its War-Time Development in Britain. A.J. Gibbs Smith. 
Petrol. Times, Part 1, 18.9.43, 47, 496; Part 2, 2.10.43, 47, 520.—Present-day 
interest in creosote—pitch as an industrial fuel in Britain is to be attributed mainly 
to the shipping position and its effect upon supplies of imported fuel oil, rather than 
to the intrinsic merits of the home-produced fuel. A somewhat similar situation 
arose in 1918. There is little information as to the precise extent to which creosote 

pitch is being used, but one maker of oil burners now has 1250 installations working 
with it. 
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The mixture available usually consists approximately of 50% creosote and 50% 
pitch, but is sold not on a stated composition basis, but to a specification laid down 
by the Petroleum Board. A mixture which has given successful results has the follow- 
ing characteristics: s.g. at 60° F. 1-102, water content 0-2%, ash 0-12%, Fl. Pt. 
over 150° F., viscosity R. 1 at 80° F. 4061-5000 secs., at 100° F. 1329-1500 secs., at 
200° F. 60-100 secs. A typical ultimate analysis is carbon 86-0%, hydrogen 6-2%, 
nitrogen 1-8%, sulphur 1-0%, oxygen, ash, errors 5-0%. 

For successful utilization as industrial furnace fuel the mixture should be main- 
tained at 90° F., as with this temperature the suspension of free carbon is most satis- 
factory. At lower temperatures viscosity increases rapidly, with resulting difficulties 
in pumping. At the burner the temperature should be raised to 160-300° F., accord- 
ing to the type of burner used. These considerations necessitate an elaborate instal- 
lation so that the fuel is not suitable for small-scale users. Main features of a typical 
installation are: (a) Storage tank. A 3000-gal. lagged tank normally adequate for 
an installation using 150-250 gal./day. If steam heated, supplementary electric 
immersion heaters, thermostatically controlled, to maintain temperature at 90° F. 
in case of shut-down are recommended. These should be set at lowest point of tank 
and run as near as possible the whole length. Suitable drains for water liable to collect 
on surface should be provided. (b) Lagged and heated filter should be installed 
between storage tank and circulating pump. (c) Lagged and externally heated pump 
having a capacity at least four times burner requirements. (d) Ring main and line- 
heaters. The main should be lagged and a line-heater fitted in each of the branches 
between oil supply main and burner. The heaters should be provided with thermostats 
permitting adjustment at any temperature between 140° F. and 220° F. The lay-out 
should permit easy drainage of the whole system. Valves should be of a type permitting 
uninterrupted flow of fuel. Filters and pumps should be duplicated to provide for 
cleaning, breakdown, etc. The system is illustrated. 

A standard design of furnace needs no alteration on changing over to creosote—pitch, 
and on occasions satisfactory results may be obtained from burners of standard 
design if run near full capacity. A number of reliable burners have, however, been 
specially designed for the purpose, using steam pressures of 100 lb./sq. in. or over 
on air pressure of 16-in. water gauge or more. One of the main essentials is freedom 
from annular spaces or cavities in which free carbon can accumulate. Arrangements 
permitting drainage and isolation from furnace heat when not in use are advantageous. 
Nozzles require to be made in special steel to resist abrasive action of the mixture. 
Details of 5 of the specially designed burners are given, together with capacities, 
auxiliary requirements, and operational hints. 

Up to the present, little information is available concerning working results and 
costs compared with those obtained on imported fuel. In view of the capital cost 
involved in the installation, continued use of the mixture after the present emergency 
is likely, provided the present relative price levels of the two fuels are approximately 
maintained. R. A. E. 


Economics and Statistics. 


156. Resumé of Oil-Field Operations in 1941. R.D. Bush. Calif. Oil Fields, 1941, 
27, 18.—In 1941, total production of oil in the State of California was 229,664,779 
brl., or 6,372,716 brl. more than in 1940. Production of oil for the second half of 
1941 was 6,703,041 brl. more than for the first half. 

According to American Petroleum Institute records, total crude and refined 
petroleum in storage in Pacific Coast territory at the end of 1941 was 137,683,332 
brl., representing a decrease in storage during the year of 7,883,192 brl., compared 
with a decrease of 6,368,724 brl. in 1940. 

1175 wells were reported as being ready to drill and six new oil-fields or productive 
areas were discovered during the year under review. One new gas area was discovered 
near Petaluma, Sonoma County, and the limits of Rio Vista gas-field in Solano and 
Contra Costa Counties were considerably extended. 

Tables appended to this report give summarized production records of each district, 
segregated data of production of clean oil and water in various fields, average daily 
oil production and average daily production and disposition of natural gas by fields 
monthly, for the year 1941. H. B. M. 
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157.* Capital Flow and Capital Formation in the Petroleum Industry, 1934-1941. 


J. E. Pogue and F. G. Coqueron. Petrol. Engr, Reference Number, 1943, 14 (10), 
351. See Abstract No. 927 (1943). G. D. Bf. 


158.* Economics of Peat Fuel Utilization. Part 2. G. Howell. Petrol., Dec. 
1942, § (12), 199.—The official pamphlet issued in 1921 by the Fuel Research Board 
on “‘ The Winning, Preparation and Use of Peat in Ireland,” gives a more favourable 
recommendation of peat utilization than the first adverse report made by Lord 
Henley’s Committee. It is pointed out, however, that when the fuel is first gasified, 
with by-product recovery, and the value of the sulphate of ammonia obtained 
is taken into account, peat for power purposes is in a much stronger position to com- 
pete with coal than would appear from thermal considerations alone. Conditions 
for maximum yield of ammonia differ, however, from those which yield the most 
valuable oils, and references are given to literature and patents on the subject of 
by-products recovery. R. A. E. 
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Proceedings of the Institution of Mechanical Engineers. Vol. 149, January—June 
1943. Pp. 197. Institution of Mechanical Engineers, Storey's Gate, St. James's 
Park, London, S.W.1. 


British Standard No. 410 : 1943.—Test Sieves. Pp. 29. British Standards Institu- 


tion, 28, Victoria Street, London, S.W.1. Price 2s. net. 


Some Tools and Methods Used in Cleaning Oil Wells in California. ©. B. Shea. U.S. 
Bureau of Mines Report of Investigations No. 3706. Pp. 39. 


This report reviews recent improvements and developments in the application 
of engineering and chemical principles to well-cleaning technology. Developments 
in preventing and removing mud sheaths in well-completion operations are described. 


Synthetic Rubber : its Production from Petroleum, Coal, and Other Materials. W. “. 


Holliman. U.S. Bureau of Mines Information Circular No. 7242. Pp. 36. 


The purpose of this paper is to catalogue for quick reference general information 
taken from technical journals regarding the chemistry and physical properties of 
the synthetic rubbers produced commercially in the United States and other 
countries. 

A short list of selected articles is appended. 


A.S.T.M. Standards on Petroleum Products and Lubricants. Prepared by Committee 
D-2 on Petroleum Products and Lubricants, October 1943. Pp. x + 442. 
American Society for Testing Materials, 260 8S. Broad Street, Philadelphia, Pa. 


The sixteenth edition of this book gives in their latest form some 80 specifications, 
tests, and definitions that have been standardized by Committee D-2 on Petroleum 
Products and Lubricants. New items include a test for oil content of paraffin 
wax (D 271), the emergency method of test for colour of U.S. Army motor fuel 
(ES 32), and also two proposed tests published for information and comment covering 
saponification number of petroleum products by electrometric titration and a test 
for oxidation characteristics of steam turbine oils. 

Extensive changes were made during 1943 in many of the standards, including 
the following: Knock characteristics of aviation and motor fuels, viscosity tem- 
perature charts, and others. 

Copies of this publication can be obtained from the offices of the Institute at 
128, 6d. per copy. 
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Geology and Production. 


159.* The World’s Oil in War-time. W. A. Sawdon. Petrol. Engr, October 1943, 
15 (1), 65.—Because of the great productive capacity, the highly developed technique, 
and the ability to ship oil, the U.S.A. oil reserves have been drawn upon especially 
heavily in the present war. The reserves have been depleted, and the normal explora- 
tory work which would have added to the reserves has been prevented. War develop- 
ments in the past year have made available oil supplies in areas nearer to the battle- 
fronts than U.S.A. 

The total Allied oil production exceeds 6,000,000 brl./day ; German-controlled 
Europe may yield 150,000 brl./day, and Japan’s production, together with that of 
Burma and the East Indies, is probably 100,000 brl./day. Germany has a great 
synthetic oil industry, but the store of oil and its products laid up before the war may 
now be exhausted. Germany’s oil supply is probably decreasing, both from natural 
causes and from military action. 70% of Germany’s oil comes from Rumania, where 
the 1942 production is estimated to have been 34,000,000 brl., 4,000,000 bri. less than 
in 1941. 

Shortage of material has restricted activities in fields throughout the world, hamper- 
ing production seriously in some areas. Exploratory work has been curtailed. 

Exclusive of Sakhalin, the Russian production in 1942 is estimated at 210,000,000 
brl., compared with 238,150,000 brl. in 1941. Sakhalin may produce 4,000,000 bri. 
year, but it is not known where this oil goes now. 

Some oil is being obtained from wells down structure from seeps in the southern 
part of the Gobi desert in China. The 1942 production in India is estimated to have 
been 2,500,000 bri., compared with 2,270,000 bri. in 1941. The Burma production 
in 1942 may have been 2,500,000 brl.—about one-third of the production in the 
preceding years. It is unlikely that the Japanese have been able to do much rehabili- 
tation in Burma, but when Burma is freed rehabilitation should follow quickly. 

The Near East fields should be important in supplying oil for attacks on the Axis. 
Bahrein has practically been drilled up in its present productive zones, but in 1942 
there may have been slight production increases in Iraq, Iran, Saudi Arabia, and 
Egypt. The Iran production in 1943 is estimated at 73,000,000 brl., 5,000,000 bri. 
less than in 1939. Oil from Iran and from Iraq will be more readily available following 
the re-opening of the Mediterranean. Bahrein gave 6,800,000 brl. in 1941, and Saudi 
Arabia produces about 6,000,000 brl./year. In addition to Damman, there are other 
fields of great extent which have been little more than proved. In 1942 Egypt pro- 
duced approximately 9,000,000 brl., more than 2,000,000 brl. above the average 
for the previous two years. The Near East has a large volume of refinery capacity. 

The full productive capacity of Venezuela has not been used because of transport 
difficulties. During the first half of 1943 the Venezuelan output averaged 400,000 
500,000 brl./day, but late in 1941 it was 700,000 brl./day. The potential production 
has risen since 1941. Greater refinery capacity will be needed on the mainland. 
Colombia’s production also was curtailed by the war, and the 1942 production was about 
two-fifths of that in 1941. New production has been developed since curtailment 
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began. The Ecuadoran production rose slightly in 1942 and exceeded 2,000,000 brl., 
and that of Peru rose to 13,600,000 brl. Prospecting is proceeding in Brazil, and 
Bolivia gives over 200,000 brl./day. Argentina produced 23,742,000 brl. in 1942, 
8°, more than in 1941. 70% of the oil came from Comodoro Rivadavia. The 
production of Trinidad in 1942 was estimated at 25,700,000 bri. G. D. H. 


160.* Petroleum in Canada. F.K. Beach. Petrol. Engr, October 1943, 15 (1), 80.— 
The wells in the Norman Wells area are shallow, and after testing they are capped, but 
they seem to be capable of supplying the war needs of the Alaskan area. A pipe-line 
is being constructed from Norman Wells to Whitehorse, where a refinery is to be 
erected. The oil is said to be pumpable at very low temperatures. 

Oil was discovered at Norman Wells twenty years ago, and there has been com- 
mercial production for ten years, 15,000—-20,000 brl. having been obtained in four months’ 
operation each year. 

Turner Valley still gives 96° of Canada’s oil output, but seems to have passed its 
peak. 28 producers were completed in 1942, compared with 43 in 1941. The Govern- 
ment has financed marginal wells. Gas allotments have been made for some of the 
older wells with poor gas-oil ratios, without any restriction on the manner of pro- 
duction, and this has reduced the average decline from 42% to 21%. 

On the east side at the north end of Turner Valley, a second limestone occurrence 
seems to have been discovered recently below the fault-block from which the rest of the 
field produces. The oil is without water, and as low as —5300 ft., compared with an 
oil-water contact originally at —4500 ft. in the main fault-block. Minor extensions 
have been made at the northern and southern ends of the field in the past year. 

Production was suspended in the Vermilion field from October 1942 to May 1943. 
There is only a limited outlet for the oil, but new prices made resumption of production 
profitable in May 1943. The Taber field is rather spotted. Oil comes from the Ellis 
and in one well from the Sunburst. One well has produced over 50,000 bri. 

The oil discoveries at Princess and Tilley have not proved commercial, although 
Princess may prove a valuable gas reserve. Several wildcats have explored Lower 
Paleozoic horizons in the plains area, following geological and geophysical investiga- 
tions. The Shell Norman well at Jumping Pound found the top of the Rundle at a 
depth of 11,588 ft. 

The Canadian Government is providing $500,000 for investigation and further 
development of the Athabasca tar-sands. The Abasand plant was repaired, and pro- 
duced 10,000 brl. of oil in 1942, but had produced none in 1943 up to the end of August. 
60 ml. below McMurray a company has separated bitumen for paint-making, etc., 
and the hydrogenation of the bitumen is being considered. 

The price of oil from Turner Valley was increased by 15 cents/brl. on Ist April, 
1943, making the price of 41° oil $1-66/brl., with a rise of 2 cents per degree up to 64°. 
Neither exploitation nor wildcatting seems to have been checked by steel shortage. 
The stabilization of isobutane has been begun, and a polymer plant and an alkylation 
plant are now operating. 

Several deep tests are under way in Saskatchewan, but no oil discoveries have been 
announced. Old wells have been reconditioned in Ontario, while a little stripper 
production is obtained in New Brunswick. 

The demand for natural gas has risen. The Edmonton supply comes from Viking 
and Kinsella. The former field has 19 wells and the latter more than 11. A recent 
wildcat near Athabasca found gas at a depth of 1700 ft., with a large open flow and 
closed-in pressure of about 500 Ib./in.2_ A gas well has been completed near Pouce 
Coupe. 

Tables present consumption, production, and drilling data. G. D. H. 


161.* Colombia’s Production Prospects. W.A.Sawdon. Petrol. Engr, October 1943, 
15 (1), 96.—El Dificil is the eighth producing area to be opened in Colombia. This 
structure is about 70 ml. from the coast. El Dificil No. 1 is high on the structure 
and gave gas, while the second well was lower and flowed 34° A.P.I. oil from the lime- 
stone reservoir rock. 

The producing zones are 6200-7200 ft. deep. El Dificil has led to an improvement 
in the estimates of the lower Magdalena Valley prospects, and an exploratory test is 
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under way. There is also a test in the middle Magdalena Valley, north-west of Puerto 
Wilches. 

The Casabe field has ten wells, producing from depths of 4000-5000 ft. The oil 
averages 24° A.P.I. 

Lack of equipment and supplies has greatly hampered the Barco operations. In 
addition to the Petrolea and Rio de Oro fields, there is production at Tres Bocas and 
Socuavo. The Tres Bocas wells are 8500-9000 ft. deep, and those of Socuavo are 
about 4500 ft. deep. Both fields give oil of 31-34° A.P.I. gravity. 

A small producer has been drilled near Puerto Wilches, and this is reported to be on 
the Casabe structure. 

A test is to be drilled 40 ml. up the Sinu River. G. D. H. 


162.* Drilling Activity in California at Peak. Anon. Oil Wkly, 25.10.43, 111 (8), 10.— 
In the first nine months of 1943 1048 wells were completed in California, compared 
with 486 in the same period of 1942. At the beginning of October 328 rigs were 
drilling, against 152 rigs at the beginning of October 1942. 

Compared with completions in the first nine months of 1942, completions this year 
are down by 31-5% in Texas, 38% in Louisiana, 9-8% in Oklahoma, and 8-8°, in 
Illinois. Relaxation of spacing regulations and a 25-cent increase in crude prices seem 
to be responsible for the spurt in California. G. D. H. 


163.* Overlooked Shallow Sands May Hold Important Reserves. D. L. Carroll, 
Oil Wkly, 25.10.43, 111 (8), 14.—It is generally recognized that on numerous occasions 
shallow sands and good shows worthy of test have been drilled through. In some 
cases this is due to mudding-off, and in others is deliberate in heading for a lower, more 
prolific horizon. The last practice is excusable provided accurate logs are taken and 
filed. 
In the Illinois Basin area especially much shallow Pennsylvanian production was 
ignored, first in seeking Mississippian production, and later in exploring Devonian 
and Trenton horizons. The Pennsylvanian horizons were important oil producers 
in the older fields. For five years no attempt was made to collect information on the 
Pennsylvanian beds penetrated in drilling to deeper horizons. This is a serious loss. 
Now wells are carefully examined from the surface downwards, several types of 
information (samples, drilling time and electric logs) being collected. 

In producing fields with possible shallow pays, additional shallow wells should be 
carefully drilled to test the value of the pays. Old cased wells should be examined by 
the newer methods, which can log the potentialities of formations through casing 
and cement. G. D. H. 


164.* Crude Production Hits Another High. Anon. Oil Wkly, 25.10.43, 111 (8), 52.- 

In the week ended 23rd October, 1943, the daily average production in U.S.A. was 
4,419,466 brl., 6,245 bri. higher than in the previous week. In Illinois the daily 
output was 223,650 brl., an increase of 14,750 bri. There were also slight rises in New 
Mexico (3200 brl./day), Pennsylvania (1950 brl./day) and California (1350 brl./day), 
but in Kansas the daily output of 284,780 brl. was 14,200 br]. lower than in the previous 
week. G. D. H. 


164a.* Vermilion Field Well Makes Unusual Flow. Anon. Oil Wkly, 25.10.43, 111 (8), 
52.—Cannar 17 produced 350 bri. of oil in the first day, and is the biggest well in Canada 
outside Turner Valley. This well is flowing. Vermilata 2 flowed 60 brl./day at first, 
but is now pumping. G. D. H. 


165.* Structural Geology and Oil Possibilities of the Big Horn Basin, Wyoming. 
W.T.Thom,. Oil Wkly, 1.11.43, 111 (9), 26.—The oilfield uplifts of the Big Horn Basin 
generally show an elongated asymmetrical domed form, with numerous epi-anti- 
clinal tension faults, a curving axial trace, and, if strongly uplifted, a steep fault 
nearly parallel with the long axis or a slight rupture and overthrusting of their steep 
limbs. Groups of adjacent oilfield structures show similarity in the axial trend, the 
direction of asymmetry, and relationship to the underlying crustal blocks. In the 
formation of a typical asymmetrical dome in the Big Horn Basin a crustal block some 
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10 ml. thick is bent into a trough by horizontal compression, so that the upper surface 
is shortened locally and relatively to the bottom surface. When the block is formed of 
sediments, the shortening in an 80-ml.-wide plate flexed about 70° will give rise to 
Appalachian-like folds and bedding-plane glidings. When the block is composed 
of massive basement rocks lacking bedding planes, the shortening of the upper surface 
will first induce slight local bulging of the basement surface and then faults facing the 
basin rim. This type of fault dips less and less steeply at depth, and hence the upper 
fault-blocks tilt more and more as flexing proceeds. The faults will be parallel to each 
other and to the basin border. Thin, less competent beds overlying the basement 
fault-blocks will tend to be draped over the upthrust block edges as asymmetrical 
anticlines until they rupture along the steep limb, first as a normal fault and later as a 
thrust fault. 

In early pre-Cambrian time a fold system developed in the Big Horn Basin with an 
axial trend of N.55° E. Towards the end of the orogeny granite batholiths were in- 
truded with trends of N. 35° W. A series of profound basement rifts trending N. 75° W.— 
S. 75° E. developed in later pre-Cambrian time, and younger granites were intruded. 

Shallow shelf-seas transgressed eastward across the region in the Palwozoic, covering 
the planed-off surface of the basement complex with thin, fairly uniform sheets of 
shallow-water sediments. There were recurrent down-warpings of the western part 
of the region. This ‘ foreland-behaviour’’ continued to Lower Cretaceous time, 
giving 4500 ft. of shallow-water shales, sandstones, and limestones, and on top were 
laid 4000 ft. of upper Cretaceous beds, marine, and near-shore in facies. Following 
fairly strong post-Cretaceous compressional movements, 1000-5000 ft. of Paleocene 
coastal-plain deposits were laid down, after which the main period of mountain- 
building and thrust-faulting occurred, initiating the Eocene cycle of basin-filling. 
Broad regional uplift affected the eastern Rocky region at about the end of the Eocene, 
causing a rapid removal of part of the basin fill, and canyon-cutting in the basin border 
ranges. This activity recurred several times in the later Tertiary and Quaternary. 

Further oil discoveries are to be expected in the Big Horn Basin from deeper drilling 
on many of the known structures, and from the geophysical discovery of hidden 
structures. Structural-paleogeographical studies will lead to the location of structural 
and stratigraphic oil-traps. Possible producing horizons are in the Mesozoic, Permian, 
Pennsylvanian, Mississippian, and possibly in the Ordovician and Cambro-Ordovician 
of the western part of the basin. G. D. H. 


166. Elk Basin May Outrank Salt Creek as Largest Reserve in Rockies. N. Williams. 
Oil Gas J., 4.11.43, 42, (26) 12.—Tensleep production was opened in the Elk Basin 
in November 1942, and since then 16 wells have been completed to prove an area 
4 ml. from north to south, and over 1 ml. from east to west. The daily output has 
risen to 14,000-15,000 brl./day. The proved area may take 150 wells, and a recover- 
able reserve of 350-375 million barrels is indicated. 

Elk Basin is one of the many large structures on the margin of the Big Horn basin. 
The structure has given light oil and gas from the Frontier sands at 1350 ft., and gas 
from the Dakota at 2500 ft. The producing area in these shallow formations covers less 
than 1200 acres, and since 1915 the light-oil production has been under 12,000,000 brl. 
The Tensleep is at 4400-5300 ft. The closure may be 1600-1700 ft. 

The topography and isolation of the field present difficulties in its development. 
Water is scarce. Steep dips and hard rocks create other difficulties, and frequent 
well surveys are necessary. Drilling costs are $8—$10/ft., and wells take 60-90 days 
to drill. There is frequent loss of circulation in some wells. The anhydrite section 
at the top of the Spearfish red beds below the Sundance causes deterioration of the 
drilling mud, and starch products are being used to combat this. Some wells have 
encountered sloughing shale. 

Rotary rigs, generally fuelled by natural gas, are employed. The derricks are 
regular 136-ft. steel derricks, or jack-knife and collapsible types. Usually there is one 
mud-pump and a small shale shaker. 

The Tensleep gas carries about 18% of H,S. The working pressures of the wells 
range up to 1400 Ib./sq. in. 

So far pipe-line outlets are limited to a small line to local refineries. Permission is 
being sought to lay a trunk line from Elk Basin to Casper and Salt Creek, in order to 
connect with a main line to the east. G. D. H. 
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167.* Wildcats and Discoveries. Anon. Oil Gas J., 4.11.43, 42 (26), 83.—In the week 
ended 30th November, 1943, 9 oil, 1 distillate and 2 gas-discovery wells were completed 
in U.S.A. The most important find may be the Cisco lime well in King County, 
North Texas, which gave 361 brl. of 33-1-gravity oil from a depth of 3702-3713 ft. 
A new pay was opened in a North Texas field. A 140-brl. well opened the Little 
Kentucky field of Jackson County on the lower Gulf Coast. A test is proceeding in 
the South Anahuac area of Chambers County, and it has given 3—5 brl./hr. One mile 
north of Alice, South-west Texas, a substantial gas-well was completed. A 342-brl. 
discovery well was brought in Fresno County, California, but it showed little yas. 
In the Elgin area, Comanche County, Oklahoma, a well pumped 22 brl. in 10 hours 
from a sand at 500-510 ft. There was a second small successful wildcat in Oklahoma. 
A 178-brl. Tuscaloosa discovery was made in Mississippi, and near the Mississippi 
Louisiana boundary, in Adams County, a 179-brl. well was completed in the Wilcox 
at 5880-5884 ft., after plugging back from 10,383 ft. 

2813 wildcats have so far been drilled in U.S.A. in 1943, and 324 oil discoveries have 
been made. 

A table summarizes by States and districts, the wildcatting results in the week ended 
30th October, and gives the cumulative data for 1943 to that date. G. D. H. 


168.* Geology of Central Jackson County, Texas, Oil-Fields. J. Hornberger. ©)! 
Wkly, 4.10.43, 111 (5), 18.—Fault, fold, terrace, stratigraphic trap, and combination 
types of oil-fields are known in central Jackson County, Texas. The West Ganado 
field is a closed structure against a down-to-the-south fault, while Sterling and Stewart 
have closure against an up-to-the north fault. Lolita, North Laward, and Maubro 
are anticlinal, and Ganado and Texana faulted anticlines. Harmon, Mayo, Mauritz, 
and West Mauritz are of the terrace type. 

The marine shales of the Anahuac wedge form the cap-rock of the Greta stringer 
production, and a marine wedge below the Greta sand is likewise the cap-rock for deeper 
production. The interfingering of marine shale wedges between the sands of the 
Frio below the Greta influence oil accumulation, and lenticular sands below the Greta 
produce at West Ganado, Ganado, Texana, North Laward, Mayo, Harmon, Mauritz, 
and West Mauritz. 

Cores with slight shows from some of the sands have yielded more oil than would 
be expected from the electrical logging results. Some electric logs did not show the 
porous bentonitic, sandy shale zones, saturated with oil, which produce at Harmon, 
Mayo, and Mauritz. 

The main production at West Ganado is from the Greta sand at 4700 ft. Several 
wells produce from a multiple lenticular sand horizon at 5150-5300 ft. A few wells 
give gas from a blanket sand at 5400 ft., while a lenticular sand at 6000 ft. yields oil 
and gas in a few wells. One well has found oil in a sand at 6200 ft. The Stewart 
field produces from the Greta sand at 4970 ft., and deeper oil and gas-shows have been 
encountered. The Sterling field has a gas-well in the Greta sand at 4830 ft. 

Greta production is found at 5100 ft. at Ganado, and there are deeper sands at 
5500 ft., 6200 ft. (oil and gas), 6300 ft. (gas), 6400-6500 ft. (lenses giving oil and gas), 
6600 ft., 5700 ft. (gas) and 5800 ft. (gas). The Harmon field produces from below the 
main Greta sand, a lenticular producing zone occurring at 5400 ft. The Mayo field 
produced first from the 5300-ft. level, below the Greta sand. There is a lenticular 
zone at 5400 ft., and a few wells on the flank give oil from a thin stringer in the upper 
part of the Greta sand at 5100 ft. Gas shows occur in some wells at 5600 ft. Lenticular 
sands at 5450 and 5500 ft. give the main production at West Mauritz, and there are 
oil-shows in cores from the upper part of the Greta sand, and in lenticular sands below 
5500 ft. Several wells obtain gas from a sand at 5600 ft. The top of the Texana 
stringer yields oil and gas at 5050 ft. in the Texana field, while a multiple zone with 
gas and distillate produces in several wells at a depth of 5550-5600 ft. North Laward 
obtains its principal production from the Greta sand stringer at 5200 ft., while a lenti- 
cular sand-zone with oil and gas has been developed on the north flank at the structure 
at 5600ft. The Maubro field gives oil from the Greta at 5200 ft. Lolita produces from 
the Greta stringers at 5300 ft., but mainly from a depth of 5900 ft. Gas-sands have 
been logged at 5700 and 5800 ft., and a few wells give oil from 6400 ft. 

The principal production in Jackson County is between the —5400 and —5500-ft. 
contours. The regional dip from Ganado to Laward is just under 1000 ft. in 15 ml. 
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The flattening of the dip indicates a rather large structural feature, broken by numerous 


week 

leted faults, and with several closed structures on it. ; 

unty, Two stratum contour maps, electrical logs, and a stratigraphic column are included. 

13 ft. G. D. H. 

Little 

ng in 169.* California Situation Alarming, in View of Coming Pacific Offensive. D. Carroll. 

) mile Oil Wkly, 8.11.43, 111 (10), 60.—When the war emphasis shifts to the Asiatic area, 

2-brl. military supplies will be drawn more heavily from the west coast of U.S.A., and 
gas. California will become extremely important for oil supplies. Since April, the west 

LOurs coast oil demand has exceeded the supply, and the deficiency, met by withdrawals from 

oma, storage, is increasing steadily. A production of 820,000 brl./day is optimistically 

ippl predicted for the end of 1944 in California. Up to the end of September this year 

ileox only one major field had been found in California, in spite of the most strenuous wild- 


catting for many years. 94%, of the 1943 wildcats have been dry (the figure is 85% 


have for the whole of U.S.A.). 
In 1944, 2500 new producers will be required merely to offset the declining pro- 


aded duction and abandonment of present wells. Large areas of Tertiary and Cretaceous 
H. beds of considerable thickness have not yet been tested by drilling, for neither surface 
geology nor geophysics has been able to show the existence and location of favourable 
Oil structures. Core-drilling is an expensive exploratory method in virgin territory, 
tion and few companies can afford to undertake the programmes necessary to secure the 
ado information needed for scientific wildcatting. Hence only the wildest wildcatting 
vart or exceptional luck remain to locate the stratigraphic traps which seem likely to exist 
bro in the northern part of the San Joaquin valley, the Salinas Basin, and the Sacramento 
ritz, Valley. The Imperial Valley and several offshore areas also deserve careful testing. 
The Californian reserves are estimated at 3,500,000,000 bri. At the current rate 
ger of production the reserves are being depleted at the rate of 10% per year. 
per The capacity of the Californian refineries is 200,000 brl./day greater than the current 
the deliveries from all sources. 
eta The Government-controlled prices do not encourage exploration and development, 
itz, and thousands of Californian stripper wells demand more satisfactory conditions for 
reasonable operation. 
uld A number of large new oil refineries in California are approaching completion, and 
the four or five may be ready within 90 days. It is not clear whence the crude for these will 
on, be obtained without disrupting the present allocation of supplies. G. D. H. 
ral 
lls 170.* Canada’s Wartime Oil Boom. J. Montagnes. Oil Wkly, 8.11.43, 111 (10), 74.— 


After war began Turner Valley’s production was boosted by 27% to its highest 


oil 
practicable level, but by the end of 1942 its production rate had fallen slightly. Early 


a in 1943 a Government company was created to assist in developing marginal oil on the 
west flank at Turner Valley, and it is now financing ten projects, most of which are 
at already drilling. 
s) The demand for aviation gasoline and other transport fuels has risen substantially 
he in Canada. 
Id In the summer of 1943 exploratory geological work for oil was carried out in British 
lar Columbia, south-west Ontario, Alberta, and the Sussex and Waterford areas of New 
er Brunswick. The Pouce Coupe Entrance, Alexo, Saunders, and Athabasca areas were 
ar examined in Alberta, and the Fox Valley, Kindersley, and Radville areas in 
re Saskatchewan. 
w In the first half of 1943 Canada produced 5,037,870 brl. of oil, 4,803,719 brl. coming 
1a from Turner Valley. The production outside Turner Valley was higher than in the 
th corresponding period of 1942, whereas Turner Valley showed a fall. The Taber field 
“d had produced 107,600 bri. of oil up to the end of August 1943, most of it in 1943. 
‘. Oil is also obtained from Red Coulee, Vermilion, Wainwright, Dina, Del Bonita, 
re Lloydminster, Princess, and Tilley, Vermilion being the most important. 
n In 1942, 10 wildcats were drilled in the foothills region outside Turner Valley. 


The footage was 25,184 ft. 

New Brunswick produced 13,713 brl. in the first half of 1943 (12,017 brl. in the first 
half of 1942); Ontario produced 66,737 bri. (73,865 bri. in the first half of 1942) ; 
the Norman area gave 89,929 brl. (9674 brl. in the first half of 1942). 
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Various tax reliefs and exemptions have been given to encourage oil exploration 
in Canada. G. D. H. 


Drilling. 


171.* Weighting Acid With Calcium Chloride Aids in Freeing Stuck Tools. H. F. 
Simons. Oil Gas J., 23.9.43, 42 (20), 239.—When using hydrochloric acid to free tools 
stuck in a well being drilled it is necessary that the acid has approximately the same, 
or in many instances a greater, specific gravity than the drilling fluid. Calcium 
chloride may be used as a weighting agent in the acid to a maximum of 4 Ib./gal. to 
produce a solution weighing 12 1b./gal. Use of this treatment to free a fish in a North 
Central Texas well is described. The weighting of the acid can be done in the field 
or at the acid depot. The dry calcium chloride in the desired amount is slowly added 
to the acid while the solution is agitated with compressed air. Amounts of calcium 
chloride to obtain the desired density with various concentrations of acid are shown. 
In addition to being used with acid for freeing stuck drilling tools, the calcium 
chloride is used in a similar manner to free casing pumps frozen in the hole due to 
precipitation of calcium carbonate. The treatment is the same as that for freeing 
stuck cable tools, the mixture of acid and calcium chloride being placed on top of the 
casing pump with a dump bailer and allowed to settle down around the pump. A 
dilute acid in place of the customary 15% or stronger is used for this type of work. 
A. H.N. 


172.* The Gyroscopic Clinograph. G.L. Kothny. Oil Wkly, 11.10.48, 111 (6), 25.— 
It is claimed that the gyroscopic instrument, besides being the only one to record 
inclination and direction of the inclination in a cased hole, fulfils the following con- 
ditions which should govern the design of every clinograph: (1) The design and 
construction of the instrument must be such as to produce true records with sustained 
accuracy. (2) Ability for self-checking (i.e., if false records are produced, the instru- 
ment must provide means for recognizing them as such). (3) Making records auto- 
matically, thus eliminating the possibility of human errors. (4) Producing clear 
and easily interpretable records. (5) Speedy operation to reduce loss of rig time to a 
minimum. (6) Ample recording capacity to make possible two surveys, one on the 
in and one on the out run, thus providing a check of the accuracy of the survey. The 
elementary principles of gyroscopes are briefly outlined. 

The gyroscopic clinograph consists of three units > the gyroscope, the camera, and 
the inclination unit, all of which are assembled inside a steel protective casing in the 
order named, the gyroscope being at the bottom. The gyroscope unit consists of a 
small, heavily weighted rotor, driven by a direct-current motor, which operates at 
approximately 10,000 revolutions/minute. Attached to the top of the vertical 
axis of the gyroscope is a pointer, pointing in the same direction as the axis of the 
gyroscope. This pointer is arranged above the gyroscope within a compass scale, 
inside which there is also a watch for the purpose of indicating the time at which each 
picture was taken, and a thermometer recording the temperture prevailing in the 
space surrounding the gyroscope. The camera unit uses a 16-mm. film and two lens 
barrels pointing in opposite directions, one towards the surface of the gyro and the other 
towards the inclination unit. The inclination unit consists of a box level gauge or a 
eross-hair pendulum. The three units are assembled inside a high-pressure steel 
case which has a maximum outside diameter of 54 in. and is made up in three joints 
screwed together. The two lower joints carry the dry-cell batteries which form 
the power-plant for the operation of the gyroscope, the camera motor, and the illumina- 
tion. The case is built to withstand hydrostatic pressures up to 8000 Ib./sq. in. 

The method of operation of the clinograph is given in some detail, together with 
interpretation of surveys and the method of checking for errors. The paper is well 
illustrated by photographs of the main parts of the instrument. A. H.N. 


173.* How Operators Are Fitting Drilling Equipment and Practices to Conditions. 
M. L. Cashion. Oil Gas J., 21.10.43, 42 (24), 67-69.—The paper deals with war-time 
conditions and attendant troubles in oil-field drilling. The lowering of specifications 
for oil-field materials has caused considerable difficulties, involving breakages and 
shutdown time. The experiences of one major company in this connection are related 
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together with suggestions for the maintenance of pre-war equipment still in use. The 
author also discusses the man-power situation, and makes suggestions for the im- 
provement of delivery of materials and a speeding-up of the drilling campaign. 

The chief source of trouble appears to be due to using N.E. (National Emergency) 
steels and materials, instead of S.A E. The author does not agree with the claim 
made by N.E. manufacturers that N.E. steels give the same service as S8.A.E. 

A. H.N. 


174.* Lay-out for A.C. Drilling Rig. E. H. Lamberger. Oil Gas J., 4.11.43, 42 (26), 
48-49.—Power for a.c. oil-well drilling rigs is commonly supplied by a sub-station 
consisting of either one three-phase or three single-phase transformers. At the 
sub-station any convenient supply voltage, usually 2300 volts, is stepped down to 
440 volts for use at the motor terminals. The sub-station also includes a primary 
disconnect switch, a primary breaker, and metering equipment. The sub-station 
may be furnished completely by the utility and power meters on the 440-volt side of the 
transformers; or the utility may meter the power at high voltage and make the 
sub-station the responsibility of the drilling company. In this case it is often found 
convenient to mount the sub-station permanently on a trailer for ease of moving and 
setting up at new location. 

Specifications for a.c. drilling equipment for wells to different depths are presented 
in tabular form, together with a plan-view lay-out of a complete a.c. variable-voltage 
drilling rig. A. H.N. 


Production. 


175.* The Réle of Capillarity in Oil Production. G.L. Hassler, E. Brunner, and T. J. 
Deahl. Petrol. Tech., September 1943, 6 (5), A.I.M.M.E. Tech. Pub. No. 1623.— 
A series of curves has been obtained showing the relationship between capillary 
pressure and liquid saturation, when the liquid content is being reduced, for a number 
of sandstone and limestone specimens. In one case the process was reversed and the 
absorption branch of the curve was examined. This differed in form, and depended 
on the saturation at which the absorption experiment was begun. For the depletion 
the following formula represented the data for a number of sandstones quite well :— 


k = permeability in millidarcys; s = saturation, expressed as a fraction; 7 = 
capillary pressure in atmospheres for air and water. 

As the saturation is reduced, gas penetrates into smaller and smaller pores, and more 
deeply into the angles at grain contacts, until the curve seems to become asymptotic 
to the pressure axis. 

Three-phase capillary pressure measurements have also been made under suction 
for gas, oil, and water, and the data are presented on a ternary diagram. 

The capillary pressure is not uniquely a function of the saturation, but depends 
also on the previous history of the system. This is due to the complex geometry of 
the pore system, which permits equilibrium with different liquid distributions and 
different capillary pressures. True equilibrium is possible when both phases are con- 
tinuous throughout the porous medium, but distributions are possible in which globules 
of the non-wetting fluid become isolated, and they give rise to further capillary 
hysteresis (*‘ trap ’’ hysteresis). Trapped globules may not be in equilibrium. 

The displacement pressure is that shown between two immiscible liquids in contact 
within @ porous material ; it is directed towards the non-wetting fluid, and is the static 
pressure that can be developed by the meniscus in the largest available interstice. 

Observation of the capillary pressure—saturation relationship for air-water and 
air-kerosene systems in a single specimen in succession did not give a constant ratio 
of the capillary pressures at all saturations. The greatest deviation from the expected 
ratio occurred at low saturations, and may be due to the menisci touching the finer, 
powdery grains, and places near the points of contact of the large grains. 

The silicates can be arranged in a hardness series that corresponds with their 
wettability. Ina rock the mineral nature may vary with the particle size. 

The critical saturation is the quantity of oil that a rock can hold without escape of 
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gas, but hysteresis permits the existence of the critical distribution of liquid at several] 
saturations, depending on the previous history of the system. At the critical saturation 
even an infinitesimal pressure difference will cause steady gas-flow, at a rate pro- 
portional to the pressure difference. 

Gas flows easily through rocks (probably as separate globules) at saturations above 
the critical whenever the threshold pressure is exceeded, and no threshold pressure 
greater than the displacement pressure can be observed in a rock, however long the 
specimen or however great the assumed drainage radius. The capillary pressure is 
everywhere the same in a rock in equilibrium. 

The liquid saturation at the outflow face of a sand cannot be less than the critica! 
saturation when liquid and gas are flowing, but it cannot be greater than the critical 
saturation at any finite distance from the boundary. The presence of a finer-pored 
medium at the sand outlet permits the production of a considerable amount of the 
liquid from the coarser sand with very little loss in formation pressure for certain 
pressures, and at a lower gas-oil ratio for higher pressures than when there is no 
finer-pored medium. 

The réle of capillary forces in oil accumulation, and in the equilibrium vertical 
distribution of the fluids in a virgin field, is discussed. G.D.H 


176.* Types of Sucker-Rod Pumps. J. Zaba. Oil Gas J., 23.9.43, 42 (20), 242.— 
A descriptive classification of pumps is given. All pumps are first classified as: (1) 
tubing pumps, (2) rod pumps, and (3) casing pumps. To the tubing pumps group 
belong all pumps with the working barrel an integral part of the tubing. The barre! 
is installed on the bottom of the tubing string, and is run into the well on the string, 
with plunger assembly lowered into the barrel on rods. This type of pump is 
characterized by simplicity of construction, has the advantage of making possible use 
of larger-diameter plunger for given size of tubing, but requires pulling of tubing in 
order to service the barrel. Tubing pumps are then re-classified from the viewpoints 
of (1) type of working barrel used, (2) standing valve arrangement, and (3) type of 
plunger used. Each sub-class is briefly discussed. 

To the rod-pump group belong the pumps, frequently referred to as inert pumps, in 
which the plunger assembly and the barrel form a unit, assembled on the surface and 
lowered into the well on rods, as a unit. ‘The rod pumps have the obvious advantage of 
reducing the time needed for servicing any of the parts of the pump. Another 
advantage is the fact that the highly machined working parts are protected during 
process of installation, since the pump is lowered into the tubing as a unit. For a 
given size of tubing, however, the plunger diameter of a rod-pump is smaller than that 
of a tubing pump. Under heavy sand conditions, settling of sand between barre! 
and tubing may be a cause of considerable difficulties. This group of pumps is again 
subdivided into the two classes : (1) inverted and (2) stationary inserted pumps. 

A casing pump is run into the well on sucker rods. Packer, on top or bottom of the 
barrel, provides the fluid pack-off between barrel and casing at any desired point of 
setting. The problem of support needed for expansion of the packer may be solved 
by one of several possible methods : either by special anchoring device, or by setting 
on liner, or by extending the gas and mud anchor to the bottom of the well. No 
tubing is used. As most generally used, the casing pump is a large-volume pump. 

A. H.N. 


177.* Bottom-Hole Choke Reduces Gas-Oil Ratio in K.M.A. Wells. H. F. Simons. 
Oil Gas J., 30.9.43, 42 (21), 39.—The regulations governing the gas-—oil ratios and 
allowables in the K.M.A. fields are discussed, together with detailed considerations 
of the reasons for the use of bottom-hole chokes. The action of a bottom-hole choke 
when installed to control the gas-oil ratio is twofold: (1) a fluid-seal is established 
by raising the fluid-level in the well, so that the gas cannot come out of the formation 
and by-pass the oil, a process which is called breaking through ; and (2) it permits the 
oil to be produced continuously as it enters the well-bore. Gas coming into the well- 
bore aerates the column of fluid and helps to lift it to the surface. Practically a 
constant fluid level and bottom-hole pressure are maintained in the well. Productivity 
index of the well is the basis for the design of the choke. The choke is run in the 
tubing on a single-strand wire measuring line with small jars and a setting tool. When 
the choke has arrived at the setting point, the wire line is manipulated and the slips 
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grip the interior of the tubing and hold it in place. To pull the choke from the well 
it is only necessary to run in with a special socket, drive down to release the slips, 
and pick up to retract them. The choke used at K.M.A. is of the positive type, and it 
is necessary to change beans when it is desired to alter the orifice size. 

Typical data on improvements in gas-oil ratios by using chokes are presented. 
The use of chokes to restrict water production is briefly discussed. Success of bottom- 
hole chokes in maintaining flowing conditions in a well in the face of increasing gas 
and water production largely depends on the reservoir characteristics. Both gas and 
water move more readily through the producing formation than does oil ; consequently 
the objective is to restrict as much as possible the movement of the former two, while 
enhancing the possibilities of the oil getting into the well-bore. Where the gas-—oil 
contact is well defined, it is possible to establish a fluid-seal so that any gas entering 
the well must first pass through oil or force oil ahead of it. If the oil and gas are not 
segregated in the formation, or if there are alternate streaks producing gas and oil, 
the establishment of a fluid-seal is difficult, and flow benefits must come primarily 
from aeration of the fluid column and the maintenance of a constant bottom-hole 


The control of water is due to a maintenance of bottom-hole pressure and 
A. H. N. 


pressure. 
the constant removal of water as it enters the well. 


178.* Counterbalancing—-Purpose and Principles. J. Zaba. Oil Gas J., 30.9.43, 


42 (21), 56.—The need for counterbalance is briefly discussed. Differentiation is 
made between actual and effective counterbalance—i.e., the actual load of the weights 
and the counterbalancing result which the weights exert. Taking into consideration 
a unit installation with a beam counterbalance, the effective counterbalance depends 
onthe point the weights are placedonthe beam. For instance, if the weights are placed 
between pitman bearing and samson post, the effective counterbalance is less than the 
actualcounterbalance. The ratio of decrease will depend on the ratio of arms of leverage 
from the pitman bearing to the samson post and from the centre of gravity of the 
weights to the samson post. If the weights are placed on the extension of the beam, 
beyond the pitman bearing, the effective counterbalance is, of course, larger than the 
actual counterbalance. In case of rotary counterbalance, the ratio between actual 
and effective counterbalance depends on the radius of gyration of the centre of gravity 
of the weights. 

In case of a beam counterbalance, the effective counterbalance depends also on speed 
of operation. For constant speed of operation the effective counterbalance of a rotary 
counterbalance is independent of the operating speed. In case of a beam counter- 
balance, however, changes in speed affect the rate of acceleration and deceleration of 
the mass of weights, which results in change of effective counterbalance. These 
changes can be expressed by formula: C,= C + C,. Where C, = effective counter- 
balance (Ib.), C = actual counterbalance (lb.), g = accleration of gravity (32 ft./sec.*), 
a = vertical acceleration (ft./sec.2)._ Anideal effective counterbalance should equal the 
load consisting of weight of rods plus half of the weight of fluid. An example is worked 
out forillustration. The effect of counterbalance on torque is discussed. To calculate 
the torque, a formula was used: 7’ = (W — C,)R sin O, where T = torque (in.-lb.), 
W = well load (lb.), C, = effective counterbalance (Ib.), R = crank radius (half of 
stroke) (in.), O = angle between instantaneous crank position and position of crank 
at bottom of stroke. This formula, which is approximate, assumes uniform motion 
of the crank and vertical load at the wrist-pin. 

It is indicated that these simple formulae neglect very many important factors. 
These are to be discussed in further instalments of this series of papers on pumping. 

A 


179.* The Explosive Cord. Anon. Oil Wkly, 4.10.43, 111 (5), 14.—The explosive 
cord has been used successfully in removing mud, rust, scale, wax, and other foreign 
matter from holes and slots of perforated liner or casing and the opening through 
sereen pipe. It has also been used to loosen pipe that could not be pulled under safe 
strain. The cord is run into the well on the end of a conductor cable, to which it is 
joined by a special water-proof, firing-head connection. It is positioned opposite the 
perforations or screen to be cleaned, and is kept straight through its length by a sinker 
bar attached to its bottom end. The cord may be at the bottom of the well or at 
any one or more places up the hole where perforations are to be cleaned. Under most 
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conditions two or more lengths of cord fastened together in parallel are used opposite 
the section of pipe to be cleaned, and when there are more than one of these sections, 
a single length of cord joins the multiple strands used opposite the perforated sections. 
The single cord will have no effect on the blank casing connecting the sections to be 
cleaned. Perforations at two or more places can thus be cleaned at the same time, but 
it is not economical to clean more than one zone per run if the zones are more than 
100 ft. apart. 

The size of the pipe, the condition of the well, and the tightness of the formation 
against the pipe determine the number of cords to use. The majority of the jobs have 
probably been done with two cords. Regardless of other conditions, only one cord is 
recommended in zones likely to give sand trouble. In one job recently performed tv 
loosen screen pipe, four cords were used, and examination of the screen after it was 
pulled out showed that no serious damage had been done to it. Only the wire wrapping 
had been slightly bulged opposite the perforations in the liner. The cord is like a slow. 
burning fuse, and can be used whether there is fluid in the hole or not; but it is best 
used under fluid. Certain details about its operation are given. A. H. N. 


180.* Correct Spacing Increases Gas-Lift Efficiency. H. F. Simons. Oil Gas J/.. 
7.10.43, 42 (22), 78.—The paper deals with the spacing of a conductor pipe in relation 
to the standing valve of an accumulation chamber of an intermittent gas-lift system. 
The system uses a packer, accumulation chamber, a conductor pipe, a bottom-hole 
operating valve, and a standing valve. In setting the packer, the tubing is turned to 
release the slips, and then lowered to expand the packer. This produces a telescoping 
effect as far as the relation of the conductor pipe to the accumulation chamber and 
standing valve is concerned. If the travel of the packer in setting is 18-in., then the 
conductor pipe approaches the standing valve that much. If sufficient allowance has 
not been made for this travel, the conductor pipe will sit down on the standing valve, 
and the system will not function. If the spacing is too great, the system will work. 
but the accumulation chamber will not be exhausted each time gas is admitted, ani 
sand and debris will collect on top of the standing valve. For this reason the bottom 
of the conductor pipe should be approximately 6 in. from the standing valve mentioned 
above, which means that when the equipment is assembled on the floor for running 
in the hole, the conductor pipe should be about 24 in. from the standing valve. If a 
packer requiring more or less travel to expand is used, the spacing must be adjusted 
accordingly. A. H.N. 


181.* First Triple-Zone Completion in Texas Successfully Made in Lake Creek Field. 
E. H. Short, Jr. Oil Gas J., 21.10.43, 42 (24), 76.—The procedure is described after 
briefly discussing the three zones, A, B, and D, which are to be produced simultaneously. 
After the usual tests, the operational steps involved were as follows: (1) A 7§-in. 
dual-completion packer with junk pusher at lower end was installed in the casing 
above zone D. (2) A 5-in. x 7§-in. packer with circulation port above was installed 
a short distance below zone A. This horizon was then washed in with water through 
circulating port in the wash-joint. Gas was then injected down the 5-in. casing, and 
the water flowed up through the annular space between the 7§-in. and 5-in. casing. 
Wash-joint port was then closed in the 5-in. and the upper sand allowed to clear 
itself. (3) The 2}-in. tubing was set in the 7}-in. packer on bottom with the tubing 
side-door port open. A swab was run down to the choke (choke will not permit swab 
to go lower) and the tubing swabbed in order to bring in zones B and D. Side-door 
choke closed to separate middle and lower formations. Each zone was thoroughly 
tested before the next zone was brought in. 
This triple-completion represents a substantial saving. A. H. N. 


182.* Water-Injection Programme Benefiting East Texas. R.W. Byram. Oil Wkly. 
25.10.43, 111 (8), 16.—The effects of salt-water injection on maintaining pressure and 
increasing production in East Texas are given. Since January 1943 the daily average 
production of oil has risen from a low value of 324,627 brl. in February to 382,605 br. in 
September, an increase of 57,978 bri. daily, or 17-9%. During this same period the 
daily average production of water rose from 340,524 brl. in February to 356,985 bri. 
in September, a gain of 16,461 brl., or only 4-8%. During the nine months, despite 
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the fact that production constantly rose (with the exception of the short month of 
February), the total decline in pressure was only 5-11 1b., an average of 0-5677 lb. /month. 
Total production for the period was 95,214,585 brl., and 18,632,991 brl. of oil were 
produced for each pound of pressure lost. The average decline/million bri. of oil 
produced was 0-0537 Ib. /sq. in. 

In order to prevent the production of salt water as far as possible, the Texas railroad 
commission has instituted two plans. Under one plan it is possible to pay for injection 
in part by “ bonus oil."’ This provides for the production from some other lease of 
1 bri. of oil for each 50 bri. of salt water produced from leases with large amounts 
of water and put into some of the salt-water-injection systems. A maximum of 
8 brl. of oil may be produced for the credit of any particular well. However, as a 
companion to this programme, the Commission has, in effect, another order which 
forbids the production of more than 5 brl. of water for every br. of oil produced, unless 
the excess water is turned into some disposal system for injection. This order, the 
first of its kind issued, was sustained in a decision handed down in the Third Court of 
Civil Appeals at Austin on 6th October, 1943. The net result of this programme 
is to encourage, through the bonus payments, injection of water through the various 
private and public services offered. The ratio order prevents production of large 
volumes of water by those operators who feel that the bonus is insufficient. 

The paper contains a great number of production and other data. A. H. N. 


183.* Effect of Temperature and Vapour Pressure of Oil Upon Volumetric Pumping 
Efficiency. G. M. Stearns. Oil Wkly, 25.10.43, 111 (8), 24-29. Paper Presented 
before American Petroleum Institute.—The article given in the Oil Weekly is an abstract 
of a progress report entitled ‘* On Experimental Investigation of Volumetric Efficiency 
of Sucker-Rod Pumps.”’ Tests conducted with an experimental well hook-up, that 
simulates actual conditions as nearly as possible, have been made which show a 
slightly decreasing volumetric efficiency of a pumping well as the temperature of the 
oil is increased. This trend, indicated by the plotted results shown, is believed to be 
the result of the lower viscosity of the oil at the higher temperatures, thus causing 
increased slippage of the fluid past the plunger. Apart from this factor, investigation 
was conducted into a possible change in plunger fit (resulting from a difference in 
coefficients of thermal expansion of the stainless-steel plunger and cast-iron liners) 
affecting efficiency ; also whether or not the increased vapour pressure at the higher tem- 
peratures caused lower efficiency. Judging from the data obtained in Series A and B, 
there was no evidence that the third factor mentioned above had an appreciable effect, 
since decreased volumetric efficiency due to higher vapour pressure should be evidenced 
by compression of gas between the valves at the beginning of the downstroke. No 
such indication could be found from a study of indicator diagrams taken during the 
tests of these two series. 

As to the effect of differential expansion of the plunger and liners, it is believed that 
this would cause a closer fit of the plunger at the higher temperature, since the co- 
efficient of thermal expansion for stainless steel is in general higher than that for cast 
iron. So such expansion would partly annul the effect of additional leakage due to 
reduced viscosity of the oil. It should be pointed out, however, that no data have 
been obtained regarding the exact composition of the steel and cast iron of the plunger 
and liners used on the test in order accurately to evaluate the coefficients of expansion 
of the two materials. 

Further data on vapour pressure gas-lock show that it is impossible to pump oil 
from a well with a reasonably high pump efficiency using the ordinary sucker-rod pump, 
if the vapour pressure of the oil exceeds the submergence pressure on the pump. 
Further, it leads one to believe that better pump action can possibly be obtained on 
certain low-fluid-level wells by providing some means of lowering the vapour pressure 
of the oil entering the pump. These test results emphasize the importance of placing 
a pump as near the bottom of the hole as possible, in order to have a maximum 
submergence pressure. AH.N. , 


184.* Plastic Plugbacks in East Texas. J. E. Bailey and C. E. Dimit. Oil Gas J., 
28.10.43, 42 (25), 52-53. Paper Presented before American Petroleum Institute.— 
Since November 1942 plastics have been used to plug off water in wells in the East 
Texas field, using only the dump-bailer method. The plastic now being used is 
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similar to backelite, and is a clear amber liquid containing no undissolved or sus. 
pended particles. This particular plastic has the property of changing from a liquid 
into a solid by the application of heat. The higher the temperature, the faster this 
particular plastic changes into a solid and, conversely, the lower the temperature the 
slower is the transformation. The East Texas field has a bottom-hole temperature 
in the neighbourhood of 145° F., at which temperature this plastic solidifies in approxi- 
mately 12 hrs. Because of the comparatively few jobs outside of the East Texas 
field, the length of time required for this hardening process to take place in wells of 
different bottom-hole temperatures cannot be definitely stated. The setting times at 
different temperatures as measured in the laboratory are given, ranging from 30 hrs. 
at 135° F. to 1 hr. at 195° F. Setting in wells takes longer, probably due to poor 
heat conductivity in the larger sample. The viscosity of the plastics at 60° F. is 
circa 200 cp. Details of penetration of strata by the plastic liquid and the use of Jel- 
flake to reduce penetration are given. Properties of the solid—comparable to those of 
cement—are discussed. The equipment and method of use are described. 

At the present time a minimum price of about $300 has been established for plugging 
services, which includes supplying 30 gals. of plastic, if needed. Charges for electrica! 
log, tubing crews, and materials vary as desired by individual operators, but the total 
charges for a complete job should be in the neighbourhood of $600-1000. These costs 
are to be compared with costs of different types of cement jobs of $500-3000, depend- 
ing on type used. It is generally conceded that the average plastic plug job is con- 
siderably cheaper than the average bradenhead squeeze or retainer squeeze (the two 
most successful types of cementing jobs in East Texas). 

Typical results of such plug-backs are given in tables and are discussed. At the 
present time several plastics are in various stages of development. It is felt that 
desired setting times can be obtained with resins that will range from 120° to 200° F. ; 
the low range will use a resin that sets in 6-12 hrs., and the upper range, around 200° F., 
will use a resin that hardens in 2 or 3hrs. Also envisioned for the future is the use of a 
catalytic setting resin that will provide greater elasticity of operation than the present 
thermal setting resins. A. H.N. 


185.* Surface Pumping Equipment—Speed Reducers. J. Zaba. Oil Gas J., 28.10.43, 
42 (25), 58.—A brief historical sketch of speed reducers for pumping equipment is 
given. Original worm-gear reducers furnished a smooth and silent medium of trans- 
mission of power, but their transmission efficiency was rather low. When the trend 
of field practices towards savings in operating expenses became more pronounced, the 
spur-gear pumping unit was introduced. The spur gear was more efficient from the 
standpoint of transmission of power than the worm gear, but was noisy in operation. 
Modern helical and herringbone-gear speed reduces combine quietness and smoothness 
of operation with high efficiency of transmission. A geared speed reducer consists 
of several elements, each of which is a factor contributing towards satisfactory service 
of the unit. These elements are: (1) the high- and low-speed shafts (the low-speed 
shaft connected through crank to the well load is subjected to torsion and bending ; 
the high-speed shaft is subjected to torsion and also to bending if the reducer is con- 
nected to the prime mover by V-belt) ; (2) the bearings which are subjected to pressure ; 
(3) the gears which have to withstand tension and wear ; (4) the housing, which must 
resist pressure (an improperly designed housing may bring about eventual misalign- 
ment of: gears); (5) the lubricating system; (6) the sealing system, the function of 
which is to prevent leakage of the lubricant and to eliminate intrusion of dirt and other 
foreign matter into the housing; (7) the foundation. 

The first four items are usually beyond the control of the operator, as they are 
determined by the designer. The mechanics and dynamics of speed reducers are 
discussed. ‘The effects of balance on load, position of crank, and length of stroke are 


studied in some detail. Formulae are given for calculating loads and torques. 
A. H. N. 


186.* Petroleum—Past, Present, and Future. P. K. Frolich. Industr. Engng 
Chem., 1943, 35 (11), 1131.—A statistical review is given of the United States and 
World production and consumption of petroleum over the period 1920-1942. Graphs 
are presented which show the annual production of various petroleum products, the 
number of passenger cars, gasoline consumed, number of domestic oil burners installed, 
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crude production, and reserve estimates. From a consideration of these data it 
is concluded that there will be no immediate shortage of petroleum, but that in the 
next or later generation a shortage of the natural product will occur. When this takes 
place synthetic products from gas reserves, shales, coals, and vegetable produce will 
gradually work their way into the picture. J. W. of. 


187.* Surface Pumping Equipment—Prime Movers. J. Zaba. Oil Gas J., 4.11.43, 


42 (26), 51—53.—The hydraulic horsepower can be calculated from 


4 Q@xWxbL QxWwxtl 
H.-P. hydr. = 337000 x 24 » 60 33,000 1440 

where H.P. hydr. = hydraulic horse-power ; Q = barrels of fluid in 24 hours; W = 
weight of barrel of fluid (Ib.); Z = lift (ft.). 

The lift, which is the distance from the surface to the pumping-fluid level, can be 
either measured or calculated. Measurements can be made by use of any of the avail- 
able fluid-level determination methods. Calculations can be made from data on the 
producing bottom-hole pressure or from information on well’s static bottom-hole 
pressure and productivity index factor. The method of calculation is given. 

The polished-rod horse-power is given by 

AxSxNxC 
H.P. pr. = Lx 12 x 33,000 
where H.P. pr. = polished-rod horse-power ; A = area of card (sq. ins.) ; S = polished- 
rod stroke (ins.); N = strokes/min.; C = calibration constant (lb./in.) of card height ; 
L = length of card (in.). 

A study of efficiencies is made. An overall 40% may be taken for approximate 
calculations. An empirical formula may be used for power necessary for overcoming 
friction of the subsurface system. This formula can be written as follows : 


4Wr+25xN 


EP. f. = 33,000. 


Where H.P. f. = power to overcome subsurface friction; W, = weight of rods 
(Ib.); S = length of polished-rod stroke (ft.); N = number of strokes/min. Power 
calculated with this formula added to the hydraulic horse-power as calculated from 
Formula 1 would give approximate polished-rod horse-power requirement. By assum- 
ing surface efficiency, brake horse-power requirements would be arrived at. 

A. H. N. 


188.* Abstracts of Papers Presented before American Petroleum Institute. Anon. 
Oil Wkly, 15.11.43, 111 (11), 35—38.—The following papers are abstracted : (1) Per- 
meability as Related to Productivity Index, by N. Johnston and J. E. Sherborne ; 
(2) A New Application of Water Injection for Maintaining Reservoir Pressure and 
Increasing Natural Water Drive, by W. L. Horner and D. R. Snow; (3) The Foaming 
Tendency and Stability of Crude Petroleum, by W. H. Somerton; (4) Preliminary 
Field Tests for Determining Required Injection Volumes and Pressure, and Plant 
Capacity, by J. H. Cable; (5) Geological Factors Involving Secondary Recovery, 
by C. R Fettke; (6) Influence of Fluid Saturation on Secondary Recovery of Oil, 
by P. A. Dickey ; (7) Prediction of Secondary Recovery from Core Analyses, by R. C. 
Earlougher ; (8) Influence of Viscosity of Crude Oil on Secondary Recovery, by W. A. 
Heath; (9) Theoretical Calculations for Use in the Installation and Operation of 
Secondary-Recovery Projects, by G. H. Fancher; (10) Surface-Tension Effects in 
Secondary Recovery, by P. D. Torrey; (11) Electrical Model Studies of Secondary 
Recovery, by W. L. Horner; (12) Economic Factors in Secondary Recovery, by W. B. 
Berwald; (13) Standardization of Electrical-Log Headings, by W. L. Jarvis; (14) 
Counterbalancing of Oil-Well Pumping Engines, by E. N. Kemler; (15) Building the 
* Big Inch ’’ Pipe Lines, by B. E. Hull; (16) Manpower for Oil Production, by J. M. 
Lovejoy; (17) Drilling Efficiency Under Wartime Conditions, by A. H. Rowan; 
(18) Wartime Instruction and Training of Employees, by L. 8. Wescoat. 


A. H.N. 
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189.* Drilling and Production Patents. L. E. Couch. 2,327,340, 24.8.43. Appl. 


9.12.40. Perforating gun for oil-well casings. 
J. 8. McDonald and W. E. A. Ruska. U S.P. 2,327,362, 24.8.43. Appl., 5.10.40. 
Improvement in guns for casing. 
O. R. Rowe. U.S.P. 2,327,461, 24.8.43. Appl. 10.2.42. Trailer derrick in 
combination with a tractor. 
J. D. Spalding. U.S.P. 2,327,467, 24.8.43. Appl. 18.1.38. Rotary draw-works. 
T. S. Chapman. U.S.P. 2,327,501, 24.8.43. Appl. 5.12.40. Drilling fluid. 
C.J. Coberly. U.S.P. 2,327,503, 24.8.43. Appl., 2.8.40. Well-pump construction. 
J.C.Conradand H.L.Conrad. U.S.P. 2,327,506, 24.8.43. Appl.8.11.41. Footage 
indicator for drilling. 
C. W. Savitz. U.S.P. 2,327,610, 24.8.43. Appl. 6.6.38. Circulation valve for use 
in oil-wells. 
T. S. Harris. U.S.P. 2,327,637, 24.8.43. Appl. 10.6.40. Deep-well pump. 
W. L. Horner. U.S.P. 2,327,642, 24.8.43. Appl. 3.1.38. Method and apparatus 
for measuring porosity of solids. 
L. C. Miller. U.S.P. 2,327,658, 24.8.43. Appl. 12.12.39. Methods of and means 
for orienting tools in well-bores. 
H. O. Williams and A. A. Jens. U.S.PP. 2,327,686, 2,327,687, 24.8.43. Appl. 
1.8.38. Methods of making deep-well screens. 
A. L. Armentrout. U.S.P. 2,327,693, 24.8.43. Appl. 4.4.41. Apparatus useful 
in directional well drilling. 
T. W. Burnam. U.S.P. 2,327,996, 24.8.43. Appl. 24.11.41. Process of dehydrat- 
ing mineral-oil emulsions. 
D. H. Furse and L. J. Neuman. U.S.P. 2,328,001. 24.8.43. Appl. 11.3.40. 
Means and method of bringing oil wells into production. 
M. Hattan. U.S.P. 2,328,013, 24.8.43. Appl. 8.12.41. End fitting for high- 
pressure hose. 
C. 8. Crickmer. U.S.P. 2,328,127, 24.8.43. Appl. 2.5.41. Sucker-rod stripper. 
W. W. Foster. U.S.P. 2,328,133, 24.8.43. Appl. 21.11.41. Pull-line drum and 
mounting for catheads. 
F. I. Alexander. U.S.P. 2,328,247, 24.8.43. Appl. 8.12.41. Casing gun for 
perforating oil-well pipes. 
L.L.Hazen. U.S.P. 2,328,274, 24.8.43. Appl. 10.6.40. Earth drilling mechanism 
for wells. 
G. F. Turechek. U.S.P. 2,328,308, 24.8.43. Appl. 30.5.42. Gun perforator for 
oil-well pipes. 
G. F. Turechek and L. Spencer. U.S.P. 2,328,309, 24.8.43. Appl. 19.9.42. Firing- 
head for gun perforators. 
F. K. Daniel. U.S.P. 2,328,426, 24.8.43. Appl. 26.8.38. Drilling fluid. 
H. Hoover, Jr. U.S.P. 2,328,555, 7.9.43. Appl. 27.5.40. Well logging by hydro- 
carbon analysis. 
G. W. Miller and W. L. Kimsey. U.S.P. 2,328,663. 7.9.43. Appl. 20.5.40. 
Well-pumping device for multi-well systems. 
H. P. Miller. U.S.P. 2,328,735. 7.9.43. Appl. 7.4.41. Under-reamer for oil 
wells. 
B. H. Barnes and B. S. Minor. U.S.P. 2,328,771, 7.9.43. Appl. 12.11.40. 
Apparatus for installing protectors on drill-pipe. 
P.T. Bynum. U 8.P. 2,328,782, 7.9.43. Appl. 23.5.41. Fluid well perforator. 
J.D. Luebkeman. U.S.P. 2,328,819, 7.9.43. Appl. 14.2.42. Hose coupling. 
C. M. O'Leary. U.S.P. 2,328,840, 7.9.43. Appl. 3.6.40. Liner ranger. 
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Cc. M. O'Leary. U.S.P. 2,328,841, 7.9.43. Appl. 21.1.41. Times intermitter. 

A. L. Stone. U.S.P. 2,328,856, 7.9.43. Appl. 20.3.40. Composite drill collar. 

G. Allen. U.S.PP. 2,329,025, 2,329,026, 7.9.43. Appl. 27.6.42. Processes for 
breaking petroleum emulsions. 

G. H. van Leeuwen. U.S.P. 2,329,148, 7.9.43. Appl., 18.9.36. Process of im- 
permeabilizing, tightening, or consolidating grounds and other earthy and stony 
masses and structures. 

M. W. Frack. U.S.P. 2,329,157, 7.9.43. Appl. 30.4.41. Well-treating tool. 

T. R. Thoren and B. C. Bredenbeck. U.S.P. 2,329,165, 7.9.43. Appl. 27.2.42. 
Thread protector. 

A.E. Hambly. U.S.P. 2,329,196, 14.9.43. Appl. 15.7.40. Pipe tong. 

L. A. Schmidt, Jr. U.S.P. 2,329,223, 14.9.43. Appl. 23.6.42. Substratum water 
control. 

L. L. Snyder and A. Holander. U.S.P. 2,329,225, 14.9.43. Appl. 3.12.40. Coring 
device. 

M. Reagan. U.S.P. 2,329,295, 14.9.43, Appl. 22.3.40. Mud screen. 

H. J. Pankratz. U.S.P. 2,329,359, 14.9.43. Appl. 21.11.41. Well pump of the 
hydraulic type. 

A. K. Flynn. U.S.P. 2,329,461, 14.9.43. Appl. 12.1.42. Mud-trap drilling pit. 

F. A. Diehl and M. B. Cockburn. U.S.P. 2,329,597, 14.9.43. Appl. 10.3.42. 
Directional drilling sub for oil wells. 

M. De Groote and B. Keiser. U.S.P. 2,329,699, 21.9.43. Appl. 8.9.41. Process 
for breaking petroleum emulsions. 

M. De Groote and B. Keiser. U.S.P. 2,329,700, 2,329,703, 21.9.43. Appl. 20.10.41. 
Processes for breaking petroleum emulsions. 


F. M. Varney and J. A. Varney. U.S.P. 2,329,732, 21.9.43. Appl. 8.9.41. 
Signalling deviation detector for drilling wells. 

W. M. Crook. U.S.P. 2,329,745, 21.9.43. Appl. 15.10.40. Means of protecting 
bearings of roller bits. 

B. Cerf. U.S.P. 2,329,878, 21.9.43. Appl. 14.3.41. Drilling fluid and the method 
of drilling and lubricating wells. 

A.M. Kizziar. U.S.P. 2,329,913, 21.9.43. Appl. 1.8.39. Oil-well pump. 

J.T. Phipps. U.S.P. 2,329,939, 21.9.43. Appl. 15.4.40. Well tool. 

M. M. Verheul. U.S.P. 2,329,960, 21.9.43. Appl. 26.7.41. Float-valve. 

J. H. Wiggins. U.S.P. 2,329,965, 21.9.43. Appl. 2.12.38. Side wall for floating 
tank roofs. 

J. H. Wiggins. U.S.P. 2,329,966, 21.9.43. Appl. 24.5.40. Floating tank roof- 
seal. 

J. H. Wiggins. U.S.P. 2,329,967, 21.9.43. Appl. 12.2.42. Supporting structure 
for floating tank roofs. 

W. L. Church and W. K. Holleron. U.S.P. 2,329,981, 21.9.43. Appl. 24.6.40. 
Drill steam valve. 

B. W. Sewell. U.S.P. 2,330,083, 21.9.43. Appl. 3.3.42. Retractable drill-bit. 

R. C. Buchan. U.S.P. 2,330,110, 21.9.43. Appl. 31.10.41. Method for placing 
explosives in shooting wells. 

D. D. Powers. U.S.P. 2,330,144, 21.9.43. Appl. 4.5.39. Apparatus for treating 
wells, 

H. A. Reimers. U.S.P. 2,330,145, 21.9.43. Appl. 2.8.40. Method of sealing 
pores in subterranean formations contiguous to deep-well bores. 

J.C. Stokes. U.S.P. 2,330,155, 21.9.43. Appl. 11.5.42. Coring apparatus. 
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J.C. Stokes. U.S.P. 2,330,157, 21.9.43. Appl. 1.8.42. Wire-line core-barrel. 
R. C. Baker. U.S.P. 2,330,258, 28.9.43. Appl. 22.9.41. Trip device for well 
apparatus. 
R. C. Baker. U.S.P. 2,330,259, 28.9.43. Appl. 22.9.41. Well packer. 
C. E. Burt. U.S.P. 2,330,265, 28.9.43. Appl. 16.5.41. Explosive trip for well 
devices. 
C. E. Burt. U.S.P. 2,330,266, 28.9.43. Appl. 16.3.42. Cementing plug. 
C. E. Burt. U.S.P. 2,330,267, 28.9.43. Appl. 3.4.42. Well cementing apparatus. 
E. Babcock. U.S.P. 2,330,327, 28.9.43. Appl. 17.12.41. Pressure core-taker. 
W. J. Crites. U.S.P. 2,330,336, 28.9.43. Appl. 9.12.40. Apparatus for pumping 
fluids from wells. 
D. W. Jayne. U.S.P. 2,330,366, 28.9.43. Appl. 26.7.40. Apparatus for prevent- 
ing evaporation from oil-storage tanks. 
R. W. Stuart. U.S.P. 2,330,394, 28.9.43. Appl. 25.7.40. Detection of salt in 
drilling fluids. 
F. A. Groetjen. U.S.P. 2,330,419, 28.9.43. Appl. 28.4.41. Oil well pumping 
unit. 
F. N. Fossati. U.S.P. 2,330,432, 28.9.43. Appl. 6.2.42. Weight indicator. 
M. De Groote. U.S.P. 2,330,474, 28.9.43. Appl. 25.6.41. Process for breaking 
petroleum emulsions. 
O. J. McCullough. U.S.P. 2,330,509, 28.9.43. Appl. 30.6.40. Gun tester. 
C.C. Dyer. U.S.P. 2,330,564, 28.9.43. Appl. 12.5.41. Mud ejection control. 
C. N. Anderson. U.S.P. 2,330,659, 28.9.43. Appl. 2.5.41. Cementing plug. 
M. C. Leverett. U.S.P. 2,330,721, 28.9.43. Appl. 18.5.42. Method of determining 
connate water content of cores. 
8. T. Sikes, Jr. U.S.P. 2,330.752, 28.9.43. Appl. 24.11.41. Rate-of-penetration 
indicators. 
8. T. Sikes, Jr. U.S.P. 2,330,753, 28.9.43. Appl. 24.11.41. Direct-reading rate-of- 
penetration meter. 
C. L. Allen. U.S.P. 2,330,795, 5.10.43. Appl. 17.4.40. Rotary well-drilling 
machinery. 
C. F. Terrell, Jr. U.S.P. 2,330,933, 5.10.43. Appl. 20.11.40. Drilling apparatus. 
H. Schindler. U.S.P. 2,331,049, 5.10.43, 17.4.41. Drilling mud. 
L. Spencer. U.S.P. 2,331,057, 5.10.43. Appl. 4.3.42. Gun perforator. 
J. C. Stick, Jr. U.S.P. 2,331,058, 5.10.43. Appl. 14.8.42. Firing apparatus for 
gun perforators. 
H. A. Hansen. U.S.P. 2,331,072, 5.10.43. Appl. 24.1.41. Method and means of 
developing oil-fields. 
W.1I. Williams. U.S.P. 2,331,151, 5.10.43. Appl. 24.1.39. Fluid-actuated pump. 
F. Willis, Jr. U.S.P. 2,331,152, 5.10.43. Appl. 17.3.41. Means of logging wells. 
F. N. Alquist. U.S.P. 2,331,155, 5.10.43. Appl. 15.8.39. Treatment of wells 
with paraffin solvents. 


J.8. Gordy. U.S.P. 2,331,185, 5.10.43. Appl. 9.5.40. Cementing tool. 
A. H. N. 


Transport and Storage. 


190.* Ingenious System Recovers Tank-Generated Vapours. Anon. Oil Gas J., 
30.9.43, 42 (21), 57.—A description is given of a small plant consisting of a scrubber 
and compressor, which has been installed in a Californian field, with the object of re- 
covering vapours from the crude tanks and delivering them to the gathering system 
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of a gasoline plant in the vicinity and fed principally from oil and gas separation units 
in the surrounding field. R. A. E. 


191.* Bacterial Corrosion of Water-Cooling Pipes. ©. L. Clark. Oil Gas J., 7.10.43, 
42 (22), 65.—Unexpectedly severe internal corrosion of water-cooling pipe-lines in a 
roller bearing factory at Canton, Ohio, has been attributed to sulphate reducing 
bacteria. The water, which is from a well, has a high calcium sulphate content, 
but from the analyses given would not appear to be corrosive, and has caused no 
corrosion difficulties in the city water-lines. An examination of the corrosion products 
from the above lines revealed the presence of large amounts of sulphur, either as 
sulphides or free sulphur, which were not present in the water, and could not be 
produced from the calcium sulphate under normal conditions. It was also apparent 
that H,S was being evolved in the water system and that the corrosion was slowly 
spreading throughout the system. A bacteriological examination of the water was 
made and the sulphate-reducing bacteria identified. Cultures from this bacteria 
caused severe corrosion of iron in the laboratory. It is suggested that chlorination 
of the water is the best means of eliminating the bacteria. C. L. G. 


Crude Petroleum. 
192.* Refining West Texas Crude. H.H.Wenzke. Oil Gas J., 14.10.43, 42 (23), 43.— 


Increasing quantities of West Texas crude will be available to refiners in the Mid-Conti- 
nent. Problems arising from the use of these high-sulphur content oils are (1) corrosion 
of equipment, (2) more drastic treatment of products for the market. There are wide 
variations in gravity, gasoline content, sulphur content, salt content, and the form in 
which salt is present (brine or crystals), between crude oils from different fields in West 
Texas. The properties, yields of products, analyses of products (including sulphur 
distribution and type), and results of cracking a distillate/residue blend in a Dubbs 
pilot plant are given for a crude oil from the Slaughter-Duggan field. The straight- 
run gasoline from this crude contains 0-32% sulphur, mainly due to high boiling 
mercaptans, sulphides, and disulphides. It is desirable to remove mercaptans as far 
as possible to improve lead susceptibility. The Unisol process may be used for this 
purpose. The cracked gasoline contains 0-68°% sulphur, of which 0-3% is present as 
mercaptans and much of the balance due to ring sulphur compounds. The Unisol 
or similar process is recommended for mercaptan removal. To reduce total sulphur 
content of these gasolines to maximum 0-1% is unnecessary and wasteful, and upward 
revision of this limit which still applies in certain States is recommended. 

Experience gained in a thermal cracking plant operating on reduced crude from this 
crude and originally constructed without thorough appreciation of the corrosive nature 
of the oil is given, with inspection details. Indications are given of the type of alloy 
steel required in various sections and where linings are desirable. Data on the re- 
forming of a West Texas gasoline are provided. The fluid catalytic cracking process 
can be utilized for treatment of gas-oils of relatively high sulphur content, using silica— 
alumina catalyst. Refractory linings are used in certain sections and alloy liners in 
others when treating such oils. Considerable sulphur reduction is obtained by one- 
pass treatment followed by acid refining or by a two-pass treatment, which also 
improves fuel quality. R. A. E. 


Cracking. 


193.* Cracking Technology. Part2. Causes of Coke Formation. ©.A. Wagner. Oil 
Gas J., 9.9.43, 42 (18), 66.—The author discusses many conditions of cracking in which 
carbon deposition occurs. In some cases it seems certain that strongly exothermic 
polymerization reactions produced coke by dehydrogenation of complex polymers. 
The polymers separate out as a liquid on tube walls, and, owing to slow movement, 
are not able to escape from the zone of high temperature and are destructively dis- 
tilled producing coke, asphaltenes, etc. Quenching by the introduction of controlled 
quantities of cooler oil, at points where the hot material leaves the reactor to enter the 
fractionator, avoids further decomposition by limiting the time of contact at high 
temperatures. Quenching temperatures must be lowered as pressure of the hot 
vapours is reduced ; at 100 p.s.i. the vapour may be safely handled at 700° F., but at 
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5 p.s.i. a temperature as low as 500-600° F. is necessary to avoid coking. Large 
reservoirs of slow-moving hot oil enable coking to take place. Although the rate of 
cracking, as measured by the disappearance of charging stock, is affected by time 
and temperature only, and not by pressure, the character of the product is influenced, 
greatly by pressure as well as by temperature and time. The composition of the gas 
produced is a function of the temperature and pressure, and to a less extent of the 
composition of the charge. In general, it may be said that the olefin content of the gas 
produced will rise as the temperatures are increased and will decline as the pressure 
on the reaction zone is raised. W. H.C. 


194.* Cracking Technology. Part 4. Cracking Recycle Stock. ©. R. Wagner. (// 
Gas J., 30.9.43, 42 (21), 45.—Results of early experiments on pressure distillation of 
virgin gas oil and a recycle stock of similar boiling range are presented. These were 
carried out at a pressure of 95 Ib. per sq. in. and at temperatures varying between 
750° F. and 806° F., the results showing that much higher temperatures are required 
to crack the recycle oil. Also, when cracking the fresh gas oil, increase in distillation 
rate (i.c., temperature) resulted in decreased polymerization of the tar for similar 
overall yields of distillate. 

These results are supported by other experiments, leading to the conclusion that 
longer exposure of cracked products to cracking condition results in molecular re- 
arrangements which enable the material left in the still to resist further treatment at 
the same temperature. 

It would be difficult to repeat these experiments in modern plants operating at much 
higher pressures and temperatures, and the results would be of limited value, as the 
coils of a modern combination unit each receive a mixture of fresh and recycle stocks, 
some containing considerable heavy gasoline. Stripping of these heavy gasolines 
from recycle cuts is desirable as far as practical considerations, particularly in regard 
to fractionating tower pressures, permit. R. A. E. 


195.* Cracking Technology. Part 5. Commercial Unit Yields Confirm Pilot Plant 
Data. C.R. Wagner. Oil Gas J., 7.10.43, 42 (22), 73.—A comparison has been made 
between the results obtained in a commercial multiple-coil cracking unit and those in a 
laboratory size unit processing reformer charge, light gas oil, heavy gas oil, and vis- 
breaker charge from Illinois crude. Five runs were made on each stock, varying 
the crack per pass in order to duplicate plant conditions. The result show that 
comparable results are obtainable, the greatest trouble being in securing a proper 
mixture of recycle stock and fresh charge. This is best checked by watching the 
distillation range and aniline point of the charge to the coils. Yields from the different 
stocks indicate that the light gas oil is the most resistant, as it contains recycle stock 
from the other charges after processing. The two heavy oil coils produce little gasoline, 
but mainly gas oil for the light oil cracking coil. Data on the experimental runs 
are given and a tabulation of the comparative yields from the light-oil charge under 
experimental and commercial operating conditions. Cc. L. G. 


196.* Cracking Technology. Part 6. Catalytic Cracking Processes in Use To-Day. 
C. R. Wagner. Oil Gas J., 14.10.43, 42 (23), 67.—Brief descriptions of the Houdry, 
Fluid Catalyst, and T.C.C. catalytic cracking processes are given. Few details 
are available concerning the Phillips Petroleum Co’s. Cycloversion Process, but it is 
said to yield highly aromatic products from naphthas and selected gas oils. Catalytic 
eracking invariably produces a higher ratio of aromatics to olefines than thermal! 
processes, but the total aromatics in the distillate of E.P. 400° F. may be little greater 
except under selected conditions of charging stock and catalyst. 

Characteristics of catalytic processes are absence of heavy fuel-oil polymers in recycle 
stock and the aromatic nature of the recycle stock. Possible explanations are 
advanced. 

At present the most common process used for catalytic reforming of naphtha is that 
known as hydroforming, which is briefly described and illustrated by flow sheet. 
Other processes are in the development stage. Hydroforming yields a product rich 
in aromatics—e.g., from a narrow boiling cut consisting essentially of n-heptane and 
methyleyciohexane a product, rich in toluene, can be obtained. The reaction stage 
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seem to be (1) dehydrogenation of paraffins, (2) cyclization to cyclohexane derivatives, 
(3) dehydrogenation of thenaphthenes. Higher yields and octane numbers are obtained 
by this process than by thermally reforming the same stock. R. A. E. 


197. Cracking Technology. Part7. Reforming Naphthas by Thermal Methods. C. R. 
Wagner. Oil Gas J., 28.10.43, 42 (25), 62.—The effect of temperature and pressure 
conditions during reforming on the yieki and properties of gasoline produced are briefly 
discussed, with tabulated data and graphs showing these relationships. 

The recirculation of C, and C, gases through the reforming unit enables the tempera- 
ture to be raised, increasing the crack per pass and the O.N. of the reformate, and also 
producing some high O.N. polymerizate, although requiring additional furnace and 
gas-recovery equipment. Allowance must also be made for the additional butane 
produced in determining the gasoline butane requirements. From data on the octane 
ratings of reformed 250-400° F. Illinois naphtha it is shown that the rate of increase 
in crack per pass does not bring about a proportional increase in octane rating. 
Similarly, the distillation curves approach an equilibrium point, any further increase 
in crack per pass increasing the production of gas and fuel oil. 

Reforming tends to remove mercaptans, and hence improves lead susceptibility, 
but increases in coil pressure tend to favour the formation of mercaptans from H,S 
and olefins. It is necessary for the refiner to determine the optimum boiling range of 
the naphtha and the temperature or crack per pass for reforming operations, and, in 
general, there should be as close fractionation as possible between the light gasoline 
and the naphtha to be reformed. Based on data on Mount Pleasant, Michigan 
crude, it is shown that all possible n-octane should be left in the naphtha and all 
aromatics and naphthenes boiling below 250° F. in the gasoline cut, whereas leaving 
n-heptane in the reformer charge would also exclude methyleyclo hexane and toluene 
from the gasoline cut, unless very close fractionation equipment were available to 
separate them. Cc. L. G. 


Refining and Refinery Plant. 


198.* Removal of Organic Sulphur Compounds from Gases. N. Booth and L. J. 
Jolley. J. Soc. Chem. Ind., 1943, 62, 87-88.—Gases such as water gas, coal gas, and 
coke-oven gas contain appreciable quantities of organic sulphur compounds, chiefly 
as carbon disulphide and oxysulphide, and the paper describes how these compounds 
can be greatly reduced by water-washing under pressure. Thus at 15 atmos. pressure 
the sulphur in a coal gas has been reduced from 0-2 to 2-7 grains per 100 cu. ft. The 
2-7 figure seems to be a minimum, probably due to the presence of water-insoluble 
sulphur compound such as thiophen. T. C. G. T. 


199.* Handling Sour Crudes. J. P. O'Donnell. Oil Gas J., 3.6.43, 42 (4), 27.—The 
difficulties encountered in refining sour crudes include : (1) additional refining to obtain 
products of good quality; (2) danger to personnel from toxic gases; (3) rapid cor- 
rosion of plant; (4) fire and explosion hazard. Some experiences obtained by the 
8.0.C. New Jersey in handling sour crudes are described and explained. 

Crudes showing H,S concentration of more than 0-05 cu. ft. of H,S/100 gall. are 
classed as dangerous. All W. Texas crudes are so classed, regardless of H,S content. 

A preliminary alkali wash is given to reduce corrosion on the plant. Preliminary 
topping in shell-stills also reduces corrosion in the pipe-stills and columns. Anhydrous 
NH, is introduced into overhead distillation plant to maintain the water in the stream 
at pH 6-5 approximately. 

The virgin naphtha from the crude tower is high in H,S, which is most economically 
disposed of by removal with the propane in a stabilizer, the mixture being burnt as fuel. 
The stabilized naphtha is soda washed and sweetened or treated with acid and alkali. 

Fire and explosion hazards are introduced by the formation of pyrophoric iron 
sulphide on tank walls. The danger is reduced by use of floating-roof tanks and by 
suitable tank-lining compositions. 

Arrangements for safeguarding of personnel include respirators, first-aid training, 
and a strictly organized routine for sampling, gauging, and general handling of 
products. Cc. G. G. 


of 
ime 
ed, 
the 
gas 
ure 
he. 
Ol 
ot 
ere J 
en 
jon 
lar 
lat 
at 
ch 
he 
AS, = 7 
rd 
he 
nt 
de 
a 
y 
ig 
at 
it vic 
k 
18 
y. 
c 
r 
i 


ABSTRACTS. 


200.* New Data on Activated Bauxite Desiccants. R. G. Capell, R. C. Amero, and 
J. W. Moore. Chem. Met. Engng, July 1943, 50 (7), 107-110.—The new granulated 
desiccant described is called “ Florite.’’ It has been used both in laboratory scale and 
in large-scale operations of rubber synthesis and in natural gas, refinery gas, liquid 
propane, and pipe-line products (up to fuel oil) dehydration. Its properties and be. 
haviour are described together with the effects of such factors as column height, 
fluid velocity, etc., on its dehydrating qualities. Data are presented both, graphically 
and in tabulated form. Pressure drop for liquid drying is smaller than for gases, since 
linear velocities are much smaller. A plant passing 22 gals. /sq. ft./min. of naphtha 
through a 10-ft. bed of 4 mesh Florite will have a pressure drop of only 6-9 Ib. /sq. in. 
The pressure drop through gas-drying units is more critical because higher velocities 
and greater bed depths are used. For example, a pressure drop of 15 Ib./sq. in. was 
measured across a 20-ft. bed of 4 mesh Florite drying 2,000,000 S.C.F./hour at 
920 Ib. /sq. in. pressure and 56°F. For this reason, $ mesh has been the most widely 
used size. 

The question has often arisen as to what is the maximum velocity at which gas can 
be passed up through a bed of Florite desiccant without disturbing the bed and causing 
abrasion of the granules. Up to the present time, no satisfactory correlation of 
pressure, temperature, mesh size, and lifting velocity has been found. An arbitrary 
limit of 100 ft./min. has been set on the flow of gas through $-mesh Florite, although 
the majority of plants do not exceed 60 ft./min. and, in addition, the main drying 
eycle is generally carried out with the gas flowing down through the tower, only the 
smaller flow of regeneration gas going in the other direction. One plant operating 
with an upflow velocity of 180 ft./min. has shown consistently poor capacity and 
abrasion of the granules, regardless of the type of desiccant used; another plant 
with a downflow velocity of 125-150 ft./min. at 1050-lb. pressure has been troubled 
with abnormally high pressure drop. For liquid products, velocities range up to 
30 gal./sq. ft./min. representing a good average. On regeneration, gas velocities 
corresponding to good practice on a gas-drying unit of similar size are used. 

Regeneration and incidental operations are discussed. The paper ends with a study 
of possible applications in the chemical industries generally and petroleum industry 
particularly. A. H. N. 


201. New Approach to Continuous Reactor Design. PartI. A. Brothman, A. P. Weber 
and E. Z. Barish. Chem. Met. Engng, July 1943, 50 (7), 111-114.—The paper deals 
with a new theoretical approach to the problem of design of continuous processing 
equipment for carrying out liquid-phase reactions and other combining and mixing 
operations. By use of the methods developed by the authors, it has been found in 
practice that a close approximation of the actual performance of the equipment can 
be predetermined, enabling the designer to calculate the number, capacity, and 
arrangement of the vessels required for a given throughput and degree of completion 
of the reaction. The mathematical derivation of the expressions used is complex, 
and is presented here only in summary. Use of the derived expressions, however, is 
not difficult, and offers a quicker and more accurate path to continuous reactor design 
than previously available. 
The first part of the paper deals with theoretical considerations only. A. H. N. 


202.* Centrifugal Separation in Process Industries. Anon. Chem. Met. Engng, 
July 1943, 50 (7), 119-126.—This paper is one of a continuous series of Reports by the 
Editors of Chemical and Metallurgical Engineering. It deals extensively with centri- 
fuges for industrial separation, discussing particularly the newer types. Theory is 
very briefly discussed, attention being paid more particularly to practical aspects of 
centrifugal separation. Reprints of this Report may be had from the Editors. 

A. H. N. 


203.* New Approach to Continuous Reactor Design. Part II. A. Brothman, A. P. 
Weber, and E. Z. Barish. Chem. Met. Engng, August 1943, 50 (8), 107-110.—The 
simple expressions developed in Part I are elaborated and combines the formulae 
for time of retention of a particle in a reactor with the combining-velocity character- 
istics of various kinds of combining phenomena. Formulae and a monogram are 
presented. A. H. N. 
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204.* New Approach to Continuous Reactor Design. Part III. A. Brothman, A. P. 
Weber, and E. Z. Barish. Chem. Met. Engng, September 1943, 50 (9), 113-116.— 
Part III of this paper concludes the series. It takes an existing plant comprising ten 
identical reaction vessels and for a typical reaction determines the capacity of the 
equipment when the vessels are operated, first in batches, then continuously with 
four different arrangements of the vessels. The article also shows how, for a constant 


throughput, the various arrangements contribute to the degree of completion of the 
A. H. N. 


reaction. 


205.* Tube-Heated Fractionating Tower Combination. R. G. Lovell. Petrol. Engr, 
September 1943, 14 (13), 140.—The paper gives an account of the development of 
pipe-stills, and simple methods for calculating the approximate duty required of a 
tube-heater, with graphs and tabulated data. At first it was considered that the 
high reflux ratios necessary would prove uneconomical, but the high heat efficiencies 
of pipe-stills helped to offset the loss due to refluxing. Oil velocities of only 2-3 ft. /sec. 
and low flue-gas velocities were employed, and combustion space was insufficient 
without large excess of air. Efficiencies were only 25%, compared with present-day 
attainments of 85%. Modern furnace design with greater combustion areas 

overcome the early imperfections. The recognition that radiant heat absorption 
must be considered separately from that of convection led to the realization of the high 
insulating power of the stagnant gas film surrounding the tubes. The value of tur- 
bulence in aiding heat transfer and reducing local overheating was recognized, but its 
effect on the flow of flue-gases was only realized later. Circulation of the flue-gases 
from the base of the stack to a point near the first tubes remedied greatly, by their 
cooling effect, the trouble of burnt tubes. Another point not recognized was that 
although the film of stagnant gas acted as an insulator against heat transfer by con- 
vection, it did not affect absorption by radiant rays. Brightening the surfaces of steel 
work by aluminium powder, etc., made the base metal more resistant to radiant heat 
and allowed the use of standard tee iron for tube supports. This, however, acted 
adversely if applied to the tubes. Modern furnaces provide area in the radiant 
section so liberally that a balanced draft condition exists at the top of the bridged 
wall, and this changes to several inches water draft in the convection section, because 


of its smaller area, thus sweeping away the film of stagnant gases around these tubes. 
W. H. C. 


206.* Alloys Best Suited to Resist Sour Crude Corrosion at High Temperatures. A. L. 
Foster. Oil Gas J., 30.9.43, 42 (21), 33.—A review is given of general experience in 
the handling and treatment of high-sulphur West Texas crudes from the aspects 
of reducing corrosion of equipment and successful refining of the products obtained. 
It is largely based on data supplied by the Gulf Oil Corporation. 

A table shows the sulphur content, A.P.I. gravity, and gasoline content of several 
West Texas crudes. The corrosive nature of these crudes is due to H,S, mercaptans, 
and the presence of chlorides in separated water. In the field H,S is generally removed 
from the gas by the sodium carbonate process, and refinery gases are also treated by 
this or the sodium phenolate process. The H,S may, in suitable locations, be used as 
fuel for boilers, etc., provided that a non-metallic stack is employed. The protection 
of tanks and other equipment involved in handling crude in the field and at the refinery 
is accomplished by the use of gunite, special paints, or injection of ammonia into the 
crude or settled water. 

To minimize corrosion of topping units it is common practice to line the evaporator 
and fractionating tower with gunite, to construct trays, caps, risers, etc., of Mechanite 
(a high-carbon, high-silicon cast steel), and introduce ammonia into the vapour lines 
leaving the tower in order to reduce condenser corrosion. The gunite used in the Gulf 
Oil plants is a mixture of lumnite cement and crushed fire-brick. 

Suitable treating methods applicable to straight-run distillates produced are dis- 
cussed. The reduced crude may be blended with suitable fractions to reduce viscosity, 
or may be conveniently handled by distilling to coke, burning the H,S and hydrocarbon 
gases produced under boilers, etc., and cracking the overhead distillates. 

In general, corrosion experienced during cracking increases with increase in boiling 
range of the stock. It is generally agreed that the use of alloy steels in tubes, headers, 
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transfer lines, etc., is essential for successful and economic cracking of West Texas 
crude fractions. The minimum alloy permissible increases with rise in temperature 
and also with rise in pressure. Thus for reforming straight-run gasoline after H,S 
removal, 2-6% chromium with $% molybdenum may be satisfactory, whereas for 
cracking heavier fractions at low pressures and very high temperatures 18-8 chrome. 
nickel steels may be required to avoid serious corrosion. Alloy requirement for 
catalytic cracking is less exacting than for thermal cracking. Gunite lining such parts 
as flash and vaporizer chambers, flash sections of fractionators has proved successful, 
but relining at regular intervals is necessary. Heavy metal catalysts are likely to 
be injured by sulphur, but alkaline earths, alumina, silica, etc., are probably satis- 
factory catalysts for these high-sulphur crudes. 

Treatment of the cracked distillates is discussed, with emphasis on the need for low 
temperature when acid treatment is employed. Where considerable reduction in 
sulphur content of the refined product is not essential, the amount of acid required 
may be controlled by the gum content of the product. It is essential to re-run acid. 
treated pressure distillate to obtain a satisfactory product, and it is often desirable to 
refine a cut having a higher F.B.P. than that of the desired finished gasoline. Tempera- 
tures attained during re-running should be as low as possible. Where pressure distillate 
bottoms are treated for furnace-oil production, solvent extraction possesses advantages 
over acid treatment from the aspect of product quality. R. A. E. 


207.* Introduction to High Vacuum in Chemical Industries. T. R. Olive. Chem. 
Met. Engng, October 1943, 50 (10), 102.—The influence of mean free path on properties 
of flow of gases at extremely low pressure is discussed. Knudsen studied the resistance 
of pipe to flow of gases at low pressures, and found that the character of the resistance 
introduced by the pipe wall varies with the pressure, i.e., with the concentration of 
molecules. At high pressures the flow may be calculated by conventional methods in 
terms of length, pressure difference, and a friction factor dependent on the Reynolds 
number. In the low-pressure range it may be considered that there is a stationary 
“tube ’’ of molecules of considerable thickness against the pipe wall, the thickness 
varying in a complex manner with the molecular concentration. The high-pressure 
concepts of laminar and turbulent flow no longer hold. At pressures in the neighbour. 
hood of 1 mm., Knudsen found that the stationary molecule “ tube ”’ was relatively 
thin, and that the resistance to flow varied directly as the length of the pipe, and in- 
versely as the fourth power of its diameter. From 1 mm. down to | micron, he found 
the wall interference effect increasing rapidly to a maximum at about 1-10 microns, 
and that the relation between resistance, length, and diameter was effected complexly 
by the concentration of molecules. At still lower pressure, however, where the mean 
free path becomes comparable with the pipe diameter, he found a decreasing resistance, 
which may be considered as a reduction in thickness of the tube of stationary molecules. 
Here the resistance was found to vary directly as the pipe length and inversely as the 
cube rather than the fourth power of the diameter. The system of measurements 
used at high vacuum is based on “ speed ”’ of flow in units of volume/unit time at the 
pressures obtaining. 

Vacuum pumps are discussed together with the limitations of each type. Single- 
stage reciprocating pumps are inefficient below 25 mm. ; multi-stage vane-type rotary 
pumps below 10 mm.; compound-type oil-sealed rotary eccentric-cylinder pump can 
work down to less than 10 microns without a continuous evolution of gas. Where 
gas is evolved, none of these can work at pressures of, say, a micron. Jet-ejectors 
working against low forepressure may be used. The best arrangement, however, 
appears to be the diffusion pump. In its simplest form a diffusion pump consists 
merely of a water-jacketed tube in which a number of jets of the motive vapour issue 
radially from holes in a central pipe beneath a conical umbrella which directs the jet 
downward and towards the walis of the tube. As molecules of the gas which is being 
evacuated diffuse into the curtain of motive vapour, they are mechanically entrapped 
and moved beyond the curtain, which has, of course, a component of motion in the 
desired direction. This is not to say that molecules of the gas cannot diffuse backward 
through the curtain, for some of them do, but about half of those which diffuse through 
do not return, and the concentration below the curtain increases to the point where it is 
possible to remove the molecules from the system by means of a mechanical pump or 
steam ejector. Meanwhile, the curtain of motive vapour, having accomplished 
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its purpose, reaches the water-cooled wall and condenses, flowing back to the boiler, 
where it is re-vaporized for return to the jet. Pumps with only the umbrella type of 
jet are capable of operating at extremely low pressure—for example, at 10° mm. 
or even lower, using a low-vapour-pressure oil and properly designed baffles to prevent 
the motive vapour from backing up into the evacuated space—but they cannot 
operate with forepressures higher than about 0-25 mm. Therefore, the mechanical 
pump or jet which is used to discharge the trapped molecules must be capable of high 
efficiency at a relatively low pressure. Much higher forepressures are made possible 
by combining the umbrella type of diffusion pump with a stage of ejector-type jets. 
Oil-vapour pumps with such jets can operate at forepressures as high as 25 mm. No 
diffusion pump, however, can discharge directly to the atmosphere, all requiring 
operation in series with a mechanical pump or another ejector. All diffusion pumps 
require an efficient condensing arrangement for the motive fluid to prevent its loss in 
the form of vapour, along with the gas being evacuated. Mercury pumps, for example, 
require cooling water at a temperature below about 80° F., if loss of mercury is to be 
avoided. A. H.N. 


208.* Commercial Alkylation with Hydrogen Fluoride Catalyst. F.E. Frey. Chem. 
Met. Engng, November 1943, 50 (11), 126-128.—The first plant to use this process has 
been working for overa year. The paper briefly describes the plant. Instrumentation 
and materials of construction are discussed. Pumps, valves, and pipings are par- 
ticularly discussed. Cast iron and steel appear to be satisfactory. 

Hydrogen fluoride consumption is primarily in the form of physical losses, and also 
chemical loss as organic fluorides occurring in the hydrocarbon stream from the 
reaction step. The quantity of organic fluorides in the hydrocarbon effluent from the 
reactor is a function of the operating variables, and by closely controlling the variables 
the consumption of HF by this route can be kept to a rather low minimum. Physical 
losses are usually experienced in the form of leaks and in purging out of shut-down 
equipment. Such physical losses have been reduced to a low value by making minor 
changes and accumulating experience in the operation of the plant. 

Safety precautions and first-aid are briefly discussed. A. H. N. 


209.* Materials of Construction for Anhydrous Hydrofluoric Acid. ©. M. Fehr. 
Chem. Met. Engng, November 1943, 50 (11), 129.—The use of steels of different types 
appears to solve many constructional problems. Monel appears to be the best avail- 
able non-ferrous metal for HF. Copper is a close second under certain conditions. 
It is attacked in presence of sulphur dioxide and oxygen. Silver and platinum are good. 
Among the unsatisfactory materials of construction, probably the most readily 
attacked are those containing silica, such as glass, porcelain, enamel ware, asbestos, 
and certain silica cast irons. While lead is serviceable for acids below 65%, under 
normal conditions it is unsatisfactory for strong acids, especially anhydrous HF. 
Cast iron is more resistant to HF than lead, but, probably due to silica inclusions, 
it is not a generally satisfactory material. Cast-iron fittings will last only a compara- 
tively short time before replacement. Among other materials found unsuitable 
for anhydrous HF are wood, which chars instantly, rubber, which polymerizes and 
hardens, and most plastics. 
Storage, piping and valves are discussed. A. H. N. 


210.* Arc-Welded Stainless Steel Linings For Refinery Pressure Vessels. W. W. 
McClow. Chem. Met. Engng, November 1943, 50 (11), 134-135.—Most commonly 
used methods for field applications of stainless linings are known as “ plug weldings *” 
and “ strip welding.’ The strip type has been found preferable, for the reason that 
it is more readily formed to the irregularities of the vessel shell without the excessive 
warping and twisting which is often experienced with the wider sheets employed in the 
plug-weld method. The strip method also allows the strips to be butted, while the 
plug-weld method generally necessitates that the sheets be lapped to compensate for 
distortion. Lapping represents a waste of material, and is another reason for adopting 
the strip method. This presentation deals with the field application of an arc-welded 
stainless-steel lining of the strip type to an existing pressure vessel, described as a 
cracking-still bubble tower with an inside diameter of 8} ft., a height of about 104 ft., 
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and an original wall thickness of 14; in. This vessel is typical of several in which stereoc! 
stainless-steel linings have recently been applied by are welding. The presentation substiti 
is made in detail. from th 
From experience and calculation of cost it has been concluded that the arc-welded results 
stainless-steel lining is not only by far the most economical of the various methods tried summa 
in connection with corrosion control, but it is also the most dependable and the most All nin 
durable. These statements assume added importance when it is realized that invest. hypoth 
ments as high as $75,000, or even more, for a single fractionating tower, must also i. H 
be guarded by some effective protection against corrosion. Unless this protection rings a 
is afforded, the life of certain sections of such equipment may be limited to only two as rath 
or three years, or less, depending on the rate of corrosion and the corrosion allowance theory 
incorporated in the original thickness specifications. A. H.N. or diph 
tions. 
211.* Applications of High Vacuum in Chemical Industries. T. R. Olive. Chem. J!" 
Met. Engng, November 1943, 50 (11), 136-138.—Only in the magnesium production ne 
by distillation is the extremely high vacuum discussed utilized industrially. Of e . a 
interest, however, are the methods of measuring very low pressures in a plant, especially ' . 
where recorded charts are necessary. The thermocouple and Pirani gauges both ag 
operate on heat conductivity as a function of pressure. The thermocouple gauge acai 
supplies a measured quantity of electric heat to the hot junction of a thermocouple 
installed in the evacuated space. Since the temperature of the thermocouple depends 
on the rate at which heat is conducted away from it by the surrounding gas molecules, 215. St 
the thermocouple can be calibrated for the particular gas involved in terms of the con- Inactiv 
centration of molecules expressed as pressure. The Pirani gauge is similar, consisting chem. ; 
of a heated resistance element installed in the evacuated space, which is connected into inactiv 
one arm of a Wheatstone bridge circuit. The measurable resistance of the element into tv 
depends on its temperature, and hence on the heat conductivity of the evacuated 198° C. 
space, the measurements being calibrated in terms of pressure of a particular gas. the ser 
For pressures much below 1 micron, and as low as 10° mm., the most commonly used other § 
continuous-type gauge is the ionization gauge, which is essentially a three-element works 
electronic tube, the envelope of which is connected to the evacuated system. When 
the grid, which is between the filament and the plate, is held at a high positive potential, 216. $i 
the flow of electrons from filament to grid ionizes some of the gas molecules. The plate, ai h | 
maintained at a negative potential, then collects and neutralizes these ions, resulting — 4 = 
in a flow of plate current which depends on the number of ions present, and hence on hes 
the concentration of ionizable molecules in the evacuated space. The plate current a a 
flow is then measured by a microammeter in terms of the molecular concentration, — 
or pressure. A. H. N. 
212.* Catalytic Desulfurization of Gasolines by Cobalt Molybdate Process. A. ©. 217. § 
Byrns, W. E. Bradley, and M. W. Lee. Industr. Engng Chem., 1943, 35 (11), 1160.— R. P. 
The catalytic desulphurization of gasolines in the presence of cobalt molybdate and hydroy 
hydrogen is shown to be applicable to stocks containing up to 4% hydrogen. Thio- invers! 
phenes, as well as thiophanes, thioethers, and mercaptans, are decomposed to hydrogen hexah; 
sulphide and hydrocarbons. The reaction takes place at 650° F. at 0-250 p.s.i. In hexah; 
excess of 1500 liquid volumes of feed have been desulphurized by one volume of catalyst tions | 
without loss in activity and without regeneration. The catalyst can be regenerated entirel 
repeatedly in the conventional manner to its original activity. J. W. H. 
218. § 
213.* Nomograph of Dittus-Boelter Equation. C.J. Ryant. Industr. Engng Chem.. trans- 
1943, 35 (11), 1187.—The normal use of the Dittus—Boelter equation involves the use chem. 
of self-consistent units which entails the use of conversion factors. To avoid this previo 
difficulty and to omeny the use of the equation, a nomograph in terms of mixed corres' 
units is presented. J. W. H. the cis 
config 
hydro 
Chemistry and Physics of Hydrocarbons. Pa 
214. Stereochemistry of Catalytic Hydrogenation. I. Stereochemistry of the Hydro- establ 
genation of Aromatic Rings. R. P. Linstead, W. E. Doering, S. B. Davis, P. Levine, into tl 
and R. P. Whetstone, J. Amer. chem. Soc., 1942, 64, 1985-1991.—The results of a of the 
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stereochemical study of the catalytic hydrogenation of derivatives of phenanthrene 
substituted in the central ring, and the hydrodiphenic acids which can be obtained 
from them by oxidation, are presented in 7 parts. Parts II-VII give the experimental 
results and the determination of configurations, while in Part I the complete data is 
summarized and its application to the manner of catalytic hydrogenation is discussed. 
All nine compounds studied hydrogenated largely to cis and syn material. Three 
hypotheses are advanced to account for these results. 

1. Hydrogen atoms add to one side of the molecule when one or more aromatic 
rings are hydrogenated during a single period of adsorption. The authors regard this 
as rather an over-simplification when applied to polynuclear compounds, since this 
theory can only account for complete cis and syn perhydrogenation of phenanthrene 
or diphenie acid derivatives by making two highly arbitrary and improbable assump- 
tions. They suggest that it is more reasonable to suppose that a second determining 
factor operates—namely, catalyst hindrance. 

2. Hindrance between the catalyst and the substrate affecting the orientation of the 
adsorption of the aromatic molecule on the catalyst. 

3. Hydrogenation of the open-chain derivatives of diphenic acid in the coiled 
phase. Earlier work and the material reported in the subsequent papers are discussed 
with regard to these theories, and certain applications to related fields are indicated. 

E. H. W. 


215. Stereochemistry of Catalytic Hydrogenation. Il. The Preparation of the Six 
ogy ) Acids. R. P. Linstead and W. E. Doering. J. Amer. 
chem. , 1942, 64, 1991-2003.—The preparations of the six theoretically possible 
easton yas of perhydrodiphenic acid are described. The acids are shown to fall 
into two series of three members each, with m. p.’s of 289° C., 200° C., 223° C., and 
198° C., 206° C., 247° C., interconversion is possible within either series, but not between 
the series. This was taken to indicate that one series consists of the syn acids and the 
other series the anti acids. Derivatives were also made, and products from earlier 
works by various authors are related to the acids now reported. E. H. W. 


216. Stereochemistry of Catalytic Hydrogenation. III. Optically Active Perhydro- 
diphenic Acids. A Proof of the Configuration of the Backbone. R. P. Linstead and 
W. E. Doering. J. Amer. chem. Soc., 1942, 64, 2003-2006.—Proof is presented in this 
paper for the identification of the syn series and the anti series. The acids with the 
unlike (i.e., cis-trans) arrangement of the carbony] groups are also identified. 

E. H. W. 


217. Stereochemistry of Catalytic Hydrogenation. IV. Hexahydrodiphenic Acids. 
R. P. Linstead and S. B. Davis. J. Amer. chem. Soc., 1942, 64, 2006-2009.—Half 


hydrogenation of diphenic acid gave cis-hexahydrodiphenic acid, which on thermal 
inversion yielded the trans isomer. Further catalytic hydrogenation of the cis- 
hexahydro acid gave cis-syn-cis-perhydrodiphenic acid, and similarly the trans- 
hexahydrodiphenic acid gave cis-syn-trans-perhydrodiphenic acid. The configura- 
tions already assigned are thus confirmed and further hydrogenation goes almost 
entirely cis- and syn-. E. H. W. 


218. Stereochemistry of Catalytic Hydrogenation. V. The Assignment of cis- and 
trans- my oy R. P. Linstead, 8. B. Davis, and R. R. Whetstone. J. Amer. 


chem. Soc., 2, 64, 2009-2014.—The work reported in this paper, together with the 
previous at proves that in the syn series, the 289° C. acid is the cis-syn-cis acid, the 
corresponding acid in the anti series, i.e., the cis anti-cis being the 198° C. acid. Also 
the cis configuration is proved for the 242° C. m.pt. hexahydrodiphenic acid. T'rans- 
configurations are assigned to the hexahydrodiphenic acid, m.pt. 221° C.; the per- 
hydrodiphenic acids, m.pt. 223° C. (syn) and 247° C. m.pt. (anti). Further con- 
nections between the hydrodiphenic acids and the hydrophenanthrenes have been 
established by the conversion of cis and trans forms of 9-keto-as-octahydrophenanthrene 
into the corresponding nitrohexahydrodiphenic acid. The stereochemical implications 
of these results are discussed. E. H. W. 
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219. Stereochemistry of Catalytic Hydrogenation. VI. The Hydrogenation of 
9-Phenanthrol and Related Substances and the Identification of Three of the Possible 
Stereoisomeric Forms of the Perhydrophenanthrene Ring. RR. P. Linstead, R. R. 
Whetstone and P. Levine. J. Amer. chem. Soc., 1942, 64, 2014-2022.—The first 
derivatives of perhydrophenanthrene of definite configuration were reported earlier 
in the literature, and consisted of a ketone and the corresponding secondary alcohol. 
The ketone oxidized to a perhydrodiphenic acid now identified as the trans-anti. 
trans-modification, which is thus the configuration of the ketone. The preparation 
of two new stereoisomeric modifications which are proved to be respectively cis-syn- 
cis and trans-syn-cis-9-ketoperhydrophenanthrene, are described. These isomers 
were obtained in a study of the catalytic hydrogenation of 9-phenanthrol and 
as-octahydro-9-phenanthrol. Related derivatives of these compounds are studied 
and the results correlated with those of other workers and also with the material 
in this series of papers. E. H. W. 


220. Stereochemistry of Catalytic Hydrogenation. VII. The Complete Hydrogenation 
of Phenanthraquinone. RK. P. Linstead and P. Levine. J. Amer. chem. Soc., 1942, 
64, 2022-2026.—An outline of the possible stereoisomers of the perhydro-9 : 10-di- 
hydroxyphenanthrenes is given. Phenanthraquinone was perhydrogenated to various 
perhydro-9 : 10-dihydroxy-phenanthrenes, according to conditions. Configurations 
were determined by the formation of the corresponding perhydrodiphenic acids whose 
structures have already been proved. E. H. W. 


221. Products from the Wurtz Reaction and the Mechanism of their Formation. 
A. Saffer and T. W. Davis. J. Amer. chem. Soc., 1942, 64, 2039-2043.—This paper 
reports a study of the relative probabilities of particular free radical combinations. 
The Wurtz reaction was thought to be a suitable way to generate free radicals in any 
desired proportions. Methyl or ethyl] iodide or a mixture of the two who reacted at a 
pressure of 200 mm. with metallic sodium at 320°C. As expected, the reactions were 
complicated, the products being hydrogen, free carbon, saturated and unsaturated 
hydrocarbons, and possibly smaller amounts of higher halides. The possible mechanisms 
of the reactions are discussed. E. H. W. 


222. Reaction of Methyl Furoate with Benzene and Chlorobenzene. ©. C. Price and 
C. F. Huber. J. Amer. chem. Soc., 1942, 64, 2136-2139.—The reaction between 
methyl! furoate and benzene catalysed by aluminium chloride gave a 32-40% yield of 
methyl a-naphthoate, with chlorobenzene a good yield of 6-chloro-l-naphthoic acid 
was produced. The reaction with benzene also gave a small amount of a higher- 
boiling product, for which evidence is produced to show that it was methyl 9-ethy]- 
9: 10 dihydro-9-anthroate. E. H. W. 


223. Equation of State for Gases at High Pressures involving only Critical Constants. 
8S. H. Maron and D. Turnbull, J. Amer. chem Soc., 1942, 64, 2195-2190.—The equation 
of state developed for nitrogen in a previous paper (J. Amer. chem. Soc., 1942, 64, 44) 
has now been applied to methane, ethane, propane, ethylene, carbon monoxide, and 
carbon dioxide. Evidence for the validity of this extension is presented. Other 
common equations of state are compared and shown to be inferior to the one applied 
here. A generalized equation for compressibility coefficients of gases is deduced. 
E. H. W. 


224. Random Reorganization of Molecular Weight Distribution in Linear Condensation 
Polymers. P.J.Flory. J. Amer. chem. Soc., 1942, 64, 2205-2212.—This paper presents 
a theoretical and experimental examination of the consequences of interchange 
processes such as may occur in various linear condensation polymers. Equations for 
the entropy of mixing for a given degree of polymerization are developed. The 
transformation in the distribution of species in a mixture of poly-esters was observed 
by viscosity measurements. Both experimental and theoretical results are discussed, 
together with the application of the conversion of cyclic esters to linear poly-esters. 
E. H. W. 
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225. Dipole Moments in the Vapour State and Resonance Effects in some Substituted 
Benzenes. E. C.Hurdis and C. P.Smyth. J. Amer. chem. Soc., 1942, 64, 2212-2216.— 
Dielectric constants of the vapours of chloro-, bromo-, iodo-, p-fluorobromo-, p-fluoroido-, 
p-fluoronitro-, and o-dichloro-benzene, and p- and o-xylene were measured, and the 
dipole moments of the molecules calculated from the results. Resonance structures 
are postulated for the p-disubstituted benzenes to account for the fact that their 
mo:ments are larger than the differences between the corresponding mono-substituted 
compounds. The new value of o-dichlorobenzene was in good agreement with that 
obtained by correcting the solution value for solvent effect. An accurate value for the 
moment due to the attachment of a methyl group to the benzene ring was calculated 
from the data on the two xyleneg. E. H. W. 


226. Condensation Products of Ketene with Ketones. 1B. H. Gwynn with E. F. Deger- 
ing. J. Amer. chem. Soc., 1942, 64, 2216—-2218.—The reaction of ketene with ketones 
possessing three or more hydrogen atoms in the a position is reported. In general 
the acetates of the enol form are produced, and physical constants of those isolated are 
tabulated. Optimum conditions for the reaction with acetone were determined, 
including the amount and nature of the catalyst necessary. E. H. W. 


227. Dissociation of Hexa-aryl-ethanes. XIV. Ethanes Derived from Mixtures of 
Triaryl Halides. Note by C. 8S. Marvel and C. M. Himel. J. Amer. chem. Soc., 1942, 
64, 2224.—An interim report is presented on the treatment of an equimolecular 
mixture of two triarylmethy! halides with silver, in an attempt to produce a truly 
unsymmetrical ethane. A table is given of the chlorides thus treated, together with 
the degree of dissociation calculated from magnetic susceptibility measurements on 
the assumption that a mixed ethane had been formed. , E. H. W. 


228. Physical Constants of Methyl Jsopropenyl Ketone. NotebyJ.H.Brant. J. Amer. 
chem. Soc., 1942, 64, 2224-2225.—A new series of constants are reported for freshly 
vacuum distilled methyl isopropenyl ketone made by the vapour-phase process. 
The need for making the determinations as soon as possible after distillation, even in the 
presence of inhibitors, is stressed. E. H. W. 


229. Addition of Hydrogen Fluoride to the Triple Bond. A. V. Grosse and C. B. Linn. 
J. Amer. chem. Soc., 1942, 64, 2289-2292.—The reaction is described whereby hydrogen 
fluoride readily adds on to alkynes in the absence of catalysts, forming compounds of 
the type R-CF,-CH,-R'. Propyne, butyne-1, butyne-2, pentyne-1, hexyne-3, and 
heptyne-l reacted to give difluoro alkynes in good yield at temperatures around 
70° C. The properties of the products formed are tabulated. With acetylene the 
reaction proceeded only after contact for a long time at room temperature and under 
pressure. The difluorides formed were inert, did not lose hydrogen fluoride, and had a 
not unpleasant odour. E. H. W. 


230. Synthesis of 2 : 7-Naphthalene-dialdehyde; an Attempted Synthesis of Coronene. 
J. H. Wood and J. A. Stanfield. J. Amer. chem. Soc., 1942, 64, 2343-2344.—The 
synthesis of 2: 7-naphthalene dialdehyde is described. Various attempts to prepare 
coronene via this compound were not successful. E. H. W. 


231. Structure of Copolymers of Vinyl Chloride and Vinyl Acetate. ©. S. Marvel, 
G. D. Jones, T. W. Mastin and G. L. Schertz. J. Amer. chem. Soc., 1942, 64, 2356- 
2362.—When vinyl chloride and vinyl acetate copolymerize, polymer chains are 
produced which contain both units. In a given case, the polymer molecules produced 
differ widely in composition, and the first chains produced are richer in vinyl! chloride 
than in the monomer mixture from which they are formed. The copolymers made 
by complete polymerization of a given starting mixture of monomer, vary in composi- 
tion from chain to chain. The monomer units appear to be oriented ip a 1 : 3 manner 
inthe chain. Some reactions of these copolymers are described. E. H. W. 


232. Reduction of Unsaturated Hydrocarbons at the Dropping Mercury Electrode. 
Il. Aromatic Polynuclear Hydrocarbons. S. Wawzonek and H. A. Laitinen. J. 
Amer. chem. Soc., 1942, 64, 2365-2368.—A polarographic study has been made of the 
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reduction of the following aromatic polynuclear hydrocarbons: naphthalene, | : 2-<j- 
hydronaphthalene, acenaphthene, indene, 3-phenylindene, fluorene, bipheny|, 
phenanthrene, 9 : 10-dihydrophenanthrene, chysene, pyrene, anthracene, | : 2-benz. 
anthracene, 1 : 2: 5: 6-dibenzanthracene, 9: 10-dimethyl-1 : 2-benzanthracene, 
3-methylcholanthrene, and 3:4-benzpyrene. The compounds gave half-wave 
potentials which were independent of their concentration but characteristic of certain 
structures. The method was shown to be useful in the quantitative determination 
of the hydrocarbons and for determining the arrangement of the double bonds in their 
various rings. E. H. W. 


233. Heat Capacity of Organic Vapours. IV. Benzene, Fluorobenzene, Toluene, 
Cyclohexane, Methylcyclohexane and Cyclohexene. J. B. Montgomery and T. De 
Vries. J. Amer. chem. Soc., 1942, 64, 2375-2377.—Heat capacity measurements from 
the boiling points to 410° K. are reported for the vapours of benzene, fluorobenzene, 
toluene, cyclohexane, methyleyclohexane, and cyclohexene. The experimental results 
are compared with semi-empirically calculated heat capacities. E. H. W. 


234. Friedel-Crafts Acylations of some Sterically Hindered Alkyl Benzenes. ©. |’. 
Hennion and 8. F. McLesse. J. Amer. chem. Soc., 1942, 64, 2421- 2422.—The Friede! 

Crafts ketone synthesis (using acetyl and benzoy! chlorides in presence of aluminium 
chloride), when applied to 2-alkyl benzenes and p-di-s-alkyl benzenes, reacted normal!y 
without disturbance of alkyl groups. Reactions of t-butyl benzene, p-s-butyltoluene 
and p-di-t-butyl benzene were also studied ; the latter was exceptional in only losing 
one t-butyl group when using acetyl chloride. Constants, yields, and analytical data 
for the ketones obtained are tabulated. The identities of the various ketones were 
proved by oxidation. Several new substituted acetophenones, benzophenones, ancl 
benzene carboxylic acids are described. E H.W. 


235. Rearrangement of 1:1:3:3.:5 : 5-Hexamethyl-cyclohexatriol-2:4:6 to 
Hexamethylbenzene. E. B. Ayres and C. R. Hauser. J. Amer. chem. Soc., 1942, 
64, 2461-2462.—1:1:3:3: 5: 5-Hexamethyleyclohexatriol-2:4:6 on treatment 
with sulphuric acid was transformed by a triple dehydration and rearrangement 
of the neopentyl type to give hexamethylbenzene. This represents a new route from 
an aliphatic to an aromatic compound. E. H. W. 


236. Heat Capacity of Benzene-d,. W.T. Ziegler and D.H. Andrews. J. Amer. chem. 
Soc., 1942, 64, 2482—2485.—The heat capacity of benzene-d, has been measured through- 
out the range 100—-320° K. with an accuracy of about 2%. E. H. W. 


237. Halogenation of m-Diphenylbenzene. II. The Monoiodo Derivative. W. A. 
Cook and K. H. Cook. J. Amer. chem. Soc., 1942, 64, 2485-2486.—The preparation 
and properties of 4-iodo-m-diphenylbenzene are described. E. H.W. 


238. Vapour Pressures of Indene, Styrene and Dicyclopentadiene. Note by P. E. 
Burchfield. J. Amer. chem. Soc., 1942, 64, 2501.—Vapour pressures were determined 
by the method of Booth, Elsey, and Burchfield (J. Amer. chem. Soc., 1935, 55, 2066) 
on indene, styrene, and dicyclopentadiene. The results are tabulated. E. H. W. 


239. Hydrogenation of Disubstituted Acetylenes. Note by K. W. Greenlee and 
W.C. Fernelius. J. Amer. chem. Soc., 1942, 64, 2505.—The authors outline a suggested 
mechanism for the reaction of dialkyl acetylenes with sodium in liquid ammonia, 
whereby the pure trans forms of the corresponding olefins are produced (vide Campbe!l! 
and Eby, J. Amer. chem. Soc., 1941, 63, 216-219). E. H. W. 


240. Empirical Heat Capacity Equations of Gases. Note by H. M. Spencer and G. N. 
Flannagan. J. Amer. chem. Soc., 1942, 64, 2511-2513.—A table is given of values of 
a, b, c, c’, or d derived from either of the equations C,° = a + bT + cJ?, C,? = a 

6T + ’/T*, or C,°= a + bT + cT* + dT*, representing the heat capacities of a large 
number of gases, including hydrocarbons and halogen substituted hydrocarbons. 
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References are given for the sources of the theoretical values which the equations 
represent. 


241. The Reaction of Furoic Acid with Tetralin. ©. C. Price and N.C. Deno. J. 
Amer. chem. Soc., 1942, 64, 2601-2602.—The reaction of furoic acid and aluminium 
chloride with various aromatics of the benzene series had previously been shown to 
produce naphthoic acids. The work has now been extended to the naphthalene series. 
From naphthalene the only product was an intractable, amorphous, neutral, black 
powder, but from tetralin two isomeric crystalline acids were isolated. They are 
believed to be sym-octahydro-l-anthroic and 1-phenanthroic acids. T. C. G. F. 


242. Triptycene (9, 10-ortho-Benzeno-anthracene). P. D. Bartlett, M. J. Ryan, and 
8. G. Cohen. J. Amer. Chem. Soc., 1942, 64, 2649-2653.—The hydrocarbon 9 : 10- 
ortho-benzeno-anthracene has been prepared and its properties studied. The name 
triptycene is proposed for this hydrocarbon because the shape of the ring system 
suggests the triptych of antiquity, which was a book with three leaves hinged on a 
common axis. Triptycene crystallizes in fine white rhomboids melting at 254-2— 
255-2° C. and is advantageously crystallized from methanol-water. It is soluble in 
benzene, ethyl alcohol, ether, acetone, and chloroform, but only slightly soluble in 
methanol. It is lacking in the activity of its aliphatic hydrogen towards potassium 
exchange, chlorination, and oxidation which characterizes triphenylmethane. 
G.f. 


243. The Constitution of Pirylene : Chemical Evidence. H. Sargent, E. R. Buchman 
and J. P. Farquhar. J. Amer. chem. Soc., 1942, 64, 2692-2693.—Chemical evidence 
supports the conclusions of an electron ‘diffraction investigation that pirylene is 
1-methyl-2-vinylacetylene. T. C. G. TF. 


244. The Constitution of Pirylene: Electron Diffraction Investigation. R. Spurr 
and V. Schomaker. J. Amer. chem. Soc., 1942, 64, 2693-2696.—Electron diffraction 
evidence indicates that pirylene is 1-methyl-2-vinylacetylene. T.C. G. T. 


245. The Viscosity of Dilute Solutions of Long-Chain Molecules. . Dependence 
on Concentration. M. L. Huggins. J. Amer. chem. Soc., 1942, 64, 2716-2718.—Seoe 
Abstract No. 898, 1943. 


246. Refractive Indices and Densities of Normal Saturated Fatty Acids in the Liquid 
State. A. Dorinson, M. R. McCorkle and A. W. Ralston. J. Amer. chem. Soc., 1942, 
64, 2739-2741.—The refractive indices of the normal saturated fatty acids from 
caproic to stearic have been determined over the range 20-80° C. In all cases the 
refractive indices are straight-line functions of the temperature with an abrupt change 
in slope at 40°C. This, it is argued, is in agreement with present theories on molecular 
refractivity and on the structure of liquids consisting of polar molecules. 

The densities of these acids at 80° C. have also been determined. Molar volumes 
and molar refractivities for the homologous series have been computed and shown 
to be linear with respect to the number of carbon atoms inthe chain. T.C.G. T. 


247. Some Boron Trifluoride Catalyzed Alkylations of Halobenzenes. G. F. Hennion 
and V. R. Pieronek. J. Amer. Chem. Soc., 1942, 64, 2751-2752.—Boron trifluoride, 
with phosphoric anhydride as an adjunct, has been shown to be an effective catalyst 
in the condensation of alcohols with chloro-, bromo-, and iodo-benzenes. 

T. C. G. T. 


248. The Nitrogen Compounds in Petroleum Distillates. XXIV. Isolation and 
Identification of a C,,H,,N Base from Californian Petroleum. H. L. Lockte, W. W. 
Crouch and E. D. Thomas. J. Amer. Chem. Soc., 1942, 64, 2753-2755.—By suitable 
extraction and distillation the picrates of three new bases have been obtained from the 
Californian petroleum bases boiling at 210-213° C. One has been identified as 
dl-2-8.-butyl-4 : 5-dimethyl pyridine. The others, C,,H,,N and C,,;H,,N, are also 
believed to be alkylated pyridenes. T.C. G. T. 
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249. Ionization and Dissociation by Electron Impact: Normal Propyl Chloride and 
Tertiary Butyl Chloride. D. P. Stevenson and J. 4. Hipple. J. Amer. chem. Soc., 
1942, 64, 2766-2768.—The mass spectra of n-propyl chloride and t-butyl chloride are 
tabulated. Appearance potentials for some of the ions produced are also given. 
A calculated value of 4-4, + 0-2 e.v. for the strength of the first carbon—hydrogen 
bond in methane was obtained, which agrees with the value deduced from other electron 
impact data. Results are briefly discussed, and the authors state that this work is 
unavoidably incomplete. E. H. W. 


250. Ionization and Dissociation by Electron Impact: Isobutylene, Propane and 
Propylene. D. P. Stevenson and J. A. Hipple. J. Amer. chem. Soc., 1942, 64, 2769- 
2772.—This paper reports the mass spectroscopic examination of the dissociation 
products of isobutylene. The mass spectrum of isobuytlene is tabulated in detail 
and the appearance potentials of the ions in it are given. Values of the appearance 
potentials for some ions in the spectra of propane and propylene are also reported, 
together with vertical ionization potentials for all three molecules considered. 
E. H. W. 


251. Dipole Moment, Induction and Resonance in Nitroethane and Some Chloronitro- 
paraffins. Everett C. Hurdis and Charles P. Smyth. J. Amer. chem. Soc., 1942, 64, 
2829-2834.—The dielectric constants of the vapours of nitro-ethane, chloronitro- 
methane, |-chloro-l-nitroethane, and 1-chloro-l-nitropropane have been measured 
and used to calculate the dipole moments of the molecules. 

The moment of nitro-ethane is 0-20 higher than that of nitromethane; and very 
close to those of a and 8-nitropropane and 2-methyl-2-nitropropane, confirming the 
indications of their values that the inductive effect is inappreciable beyond the first 
two carbon atoms of the molecular chain. 

The considerable increases in moment from chloronitromethane to the ethane and 
from the ethane to the propane are attributed to increased stabilization of resonating 
polar forms by the distribution of the negative charge over two groups in the di- 
substituted compounds, instead of its localization on one group, as in the mono- 
substituted compounds. C. F. M. 


252. Mechanism of Cyclization Reactions. FE. Berliner. J. Amer. chem. Soc., 1942, 
64, 2894—2898.—Mechanisms involving enolization as the first step in the cyclo- 
dehydration reactions of certain carbonyl compounds—e.g., synthesis of naphthalene 
from £-styrylaldehyde—are criticised. The author suggests that addition of a 
proton to the carbonyl oxygen, followed by an electrophilic substitution reaction, 
is a more likely mechanism. Examples are quoted from the literature which can 
be explained in this way. Using this cyclization reaction, the synthesis is described 
of 9-methyl-1 : 2-benzacridene, 9-methyl-3 : 4-benzacridene, 9-methyl-1 : 2 : 3 : 4-di- 
benzacridene, 9-phenyl-1 : 2:5: 6-dibenzfluorene and 9%-phenyl-1 : 2: 7 : 8-dibenz- 
fluorene, starting with the corresponding methy] ketones or dinaphthylpheny! carbinols 
respectively. Dibenzacridenes possess carcenogenic properties and it is suggested that 
the meso-substituted derivatives prepared should be compared with 9-methyl-1 : 2- 
benzanthracene with respect to this property. E. H. W. 


253. Mixed Heteropoly Acid Catalysts for the Vapour Phase Oxidation of Naphthalene. 
H. T. Brown and J. C. W. Frazer. J. Amer. chem. Soc., 1942, 64, 2917-2920.—A 
series of catalysts has been prepared from heteropoly acid crystals containing tungsten 
and molybdenum and their activity in oxidation of naphthalene has been studied. 
H,SiMo,W ,0,, gave higher conversion to phthalic anhydride than did the parent 
acids H,SiMo,,04) or H,SiW,,0y. a. G. F. 


254. The Dehydration of Alcohols. XIX. ‘-Amyl Alcohol and the Related Dimethyl- 
neopentylearbinol. F.C. Whitmore, C. 8S. Rowland, 8. N. Wrenn and G. W. Kilmer. 
J. Amer. chem. Soc., 1942, 64, 2970-2972.—The article emphasizes and illustrates the 
difficulties in drawing generalizations on the dehydration of alcohols. The relation 
of acidity of the dehydrating catalyst to the equilibrium in the resulting olefin mixture 
is considered. Dehydration of t-amyl alcohol and dimethylneopentylcarbinol under 
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similar acidic conditions showed that the ethyl group yields a proton thirty times as 
readily as does the neopentyl group. 


255. Density and Refractive Index of Cumene. J. E. Troyan. J. Amer. chem Soc., 
1942, 64, 3056.—The density of cumene over the range 6-1—37-8° C. and refractive 
index from 15° to 28° C. are presented. T.C. G. T. 


256. Molecular Weights and Intrinsic Viscosities of Polyisobutylenes. P. J. Flory. 
J. Amer. chem. Soc., 1943, 65, 372-382.—Four different specimens of polyisobutylene 
are fractionated by successive selective precipitations with acetone from solutions 
in benzene. 

The determination of the osmotic pressures of solutions of these fractions in benzene 
and cyclohexane is described, and results tabulated for concentrations from 0 to 2 gnts. 

r 100 c.e., using membranes of cellophane and denitrated collodion. 

The ratio of the osmotic pressure to the concentration increases only slightly with the 


concentration in the case of the benzene solutions, but, if 7 is plotted against c for the 


cyclohexane solutions, curves are obtained which have a definite upward concavity and 
the slope of which appears to be independent of the molecular weight. 

Extrapolations of the w/c vs. ¢ curves yield values for (2) from which the number 


average molecular weights of the polymers are calculated by application of the van ’t 
Hoff equation M, = RT'/(/c)o. 

Application of this method to twenty-three fractions representing relatively narrow 
cuts in the range of molecular weights from 5000 to 1,000,000 gives results which, at the 
higher values, are more than ten-fold those calculated from Staudinger’s equation, 
which assumes a linear relationship between intrinsic viscosity and molecular weight. 
Results obtained with solutions in diisobutylene indicate that the relationship between 
these characteristics is represented by the equation [»] = KM*, where K = 3-60 x 
10% and a = 0-64. This is equivalent to an equation recently proposed by Houwink 
for other polymers where a was found to be equal to 0-6. 

It is demonstrated that application of this formula to a heterogeneous polymer 
yields a “ viscosity average molecular weight ’’ which is greater than the number 
average determined osmotically, but-less than the weight average given by Staudinger’s 
equation. 

The structure of polyisobutylene in relation to viscosity is considered. The evidence 
indicates that the chain is not branched or cross-linked, but coiled in a spiral en- 
compassing a volume of solvent which moves with the meandering chain. C. F. M. 


257. Thermal Data XVI. The Heat Capacity and Entropy of Isopentane. The Absence 
of a Reported Anomaly. G. B. Guthrie, Jr.,and H. M. Huffman. J. Amer. chem. Soc., 
1943, 65, 1139-1143.—Repeated attempts have been made to reproduce the anomalous 
results which were obtained by Aston and his co-workers (J. Amer. chem. Soc., 1942, 
64, 1034 and 1039) in their heat-capacity measurements, and which had been attributed 
to hysteresis in the establishment of equilibrium between isomeric forms due to 
hindered rotation. 

Results obtained for the molal heat capacity over the temperature range 13-300° K. 
differ from Aston’s by as much as 8% at the lowest temperatures and are not anomalous. 
The value of 62-24 +. 0-10 cal. degree mole obtained for the entropy of liquid iso- 
pentane at 298-16° K. is, however, in good agreement with Aston. C. F. M. 


258. Some Friedel-Crafts Type Alkylations with Boron Trifluoride. G. F. Hennion 
and R. A. Kurtz. J. Amer. chem. Soc., 1943, 65, 1001-1003.—The alkylation at 
atmospheric pressure of benzene and toluene with secondary, tertiary, and allyl type 
halides has been accomplished with boron trifluoride catalysts in the presence of water, 
alcohol, or other polar compounds reactive to boron trifluoride. The addition of 


sulphuric acid is necessary to obtain a good yield from the secondary halides. 
C. F. M, 


259. Hydrogenolysis of Sulphur Compounds by Raney Nickel Catalyst. KR. Mozingo, 
D. E. Wolf, 8. A. Harris, and K. Folkers. J. Amer. chem. Soc., 1943, 65, 1013-1016.— 
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Certain representative sulphur-containing compounds (aliphatic and aromatic sulphices, 
disulphides, sulphones and sulphoxides) have been submitted to hydrogenolysis by 
the hydrogen contained in Raney nickel catalyst in the absence of added hydrogen, 
They have been found to undergo cleavage with the replacement of the sulphur atom 
by two hydrogen atoms. C. F. M. 


260. The Heat Capacity and Entropy, Heats of Transition, Fusion and Vaporization and 
the Vapour Pressures of Cyclohexane. The Vibrational Frequencies of Alicyclic Ring 
. J. G. Aston, G. J. Szasz and H. L. Fink. J. Amer. chem. Soc., 1943, 65, 
1135-1139.—Using methods described in previous papers (J. Amer. chem. Soc., 1939, 
61, 1533; 1941, 63, 2029 and 1943, 65, 341), measurements have been made of complete 
thermal data from 10° to 294° K. and of heats of vaporization at 298-16° K. for cyclo. 
hexane from which the entropy of the ideal gas has been calculated at 298-16° K. 
Comparisons of the experimental entropy with that calculated from statistical and 
molecular data yield values for the y frequencies (vibrations perpendiclar to the ring) 
of = = 210 cm.", y, = 377 cm.+ These results (based on a “ chair’’ configura. 
tion for the cyclohexane molecule) are in good agreement with previous assignments 
on similar molecules. C. F. M. 


261.* Hydrogenation of Sulphur Compounds. C. M. Cawley and C. C. Hall. J. Soe. 
chem. Ind., 1943, 62, 116—-119.—Hydrogenation processes produce, from sulphur. 
containing crudes, gasoline and oil that are extremely low in sulphur, so it has been 
decided to investigate the behaviour on hydrogenation of certain sulphur compounds, 
such as pheny! mercaptan, carbon disulphide, and thiophen. 

Carbon disulphide seems to be completely desulphurized at 250° C. under 20 atm., 
yielding methane and hydrogen sulphide. Under milder conditions the products of 
hydrogenation are methyl mercaptan and thioformaldehyde. 

Phenyl mercaptan is completely hydrogenated at 200° C. and 20 atm. to benzene 
and hydrogen sulphide. 

Thiophen required the Higher temperature of 300° C., when it hydrogenated fairly 
completely. The products of this reaction are butane, ethane, and hydrogen sulphide, 
but the reaction probably proceeds first to the formation of a tetrahydrocompound 
followed by a ring opening to form a mercaptan before the reaction is completed. 

C. G. TF. 


262.* Catalytic Hydrogenation of Dimedone (Dimethyidihydroresorcinol) and a Prepara- 
tion of 1 : 1-Dimethyleyclopentane. T. Henshall. J. Soc. chem. Ind., 1943, 62, 
127—128.—At 180° C., 100 atm. hydrogen, 6 hours reaction and Raney nickel catalyst, 
dimedone hydrogenates to yield 75% 3: 3-dimethyleyclohexan-l-ol. Oxidation of 
the latter with nitric acid gave B8-dimethyladipic acid, which was cyclized by distilla- 
tion in the presence of baryta to yield 3 : 3-dimethylceyclopentanone, which hydrogenated 
at 125° C. and 100 atms. with Raney nickel to give 3 : 3-dimethyleyclopentan-|-ol. 
Phosphorus pentoxide dehydrated the latter at 145-150° C., and the 1 : 1-dimethy!- 
4?-cyclopentene so produced was hydrogenated (100° C., 75 atm. in the presence of 
Raney nickel) to yield 1 : 1-dimethyleyclopentane. T. C. G. T. 


263. Preparation of a- and f-Methylnaphthalene from Tar-Oil Fractions. Part Il. 
a-Methylnaphthalene. E. A. Coulson. J. Soc. chem. Ind., 1943, 62, 177-179.—In 
the preparation of 8-methylnaphthalene (Part I, J. Soc. chem. Ind., 1941, 60, 123) 
from tar-oil, fractions are inevitably obtained which are rich in a-methylnaphthalene, 
a possible intermediate for the preparation of the valuable root-growth-promoting 
plant auxin, a-naphthylacetic acid. 

A convenient method of sulphonation-fractional desulphonation has now been 
devised which permits enriched fractions of each of the two isomerides to be readily 
isolated. Separation of a-methylnaphthalene in a state of purity exceeding 98°, 
has been effected by sulphonating the enriched fraction with about twice its weight of 
98% sulphuric acid in the presence of silver sulphate. Diluting the acid to 34°, 
precipitates 1-methylnaphthalene-4-sulphonic acid, which, after purification by 
reprecipitation, is desulphonated to give a yield of pure a-methylnaphthalene equal to 
21-8% of the estimated content of the neutral tar-oil 8-methylnaphthalene residues. 
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Two variations are considered : (a) fractional sulphonation and (6) fractional crystal- 
lisation from water of the barium, sodium, potassium, and ammonium salts of the 
mixed sulphonic acids. Neither give favourable results. Cc. F. M. 


264.* Preparation of Cyclopentane. J. W. Tooke. Industr. Engng Chem., 1943, 
35, (9), 992.—A description is given of the apparatus and method employed for the 
preparation of 44 gallons of 91% pure cyclopentane by precise fractionation from 
a pentane-hexane stock containing 5-7% vol. of cyclopentane. This starting stock 
represented a cut from an Oklahoma natural gasoline (Burbank Field). The pentane— 
hexane cut was charged to a batch still fitted with a 6-in. dia. fractionating column 
packed with 17 ft. of 0-5-in. Lessing Rings, and the distillation was carried out at a 
reflux ratio of 50: 1 to prepare a cut boiling between 110° and 130° F. This narrow 
cut was charged to a second still fitted with a 6-in.-dia., fractionating column packed 
with 19 ft. of 0-5-in. stoneware Raschig rings, and the distillation was carried out at a 
reflux ratio of 115: 1. The most concentrated cyclopentane fraction produced was of 
95% purity. J.W.H 


265.* Film Formation by Pure Liquids. ©. W. Foulk and J. E. Barkley. Industr. 
Engng Chem., 1943, 35 (9), 1013.—The film-forming tendencies of water, benzene, 
nitrobenzene, n-heptane, and methanol have been examined by three methods. It 
was found that that when these substances were highly purified film formation was 
reduced to a negligible amount. The addition of an extremely small amount of water 
to an organic material restored the film-forming properties. J. W. H. 


266.* Vapour Pressure Slide Rule. F.T.Miles. Industr. Engng Chem., 1943, 35, (10), 
1052.—Precise instructions are given for the construction of a slide rule designed to give 
the variation of vapour pressure with temperature for all pure liquids with normal 
boiling points in the range —38° to 400°C. The precision of this instrument is about 
1° C. for a known vapour pressure, except in the critical region, where the error may 
rise to 15° W. 


267.* Surface Tension of n-Heptane and »-Butane Containing Dissolved Nitrogen. 
G. J. Reno and D. L. Katz. Industr. Engng Chem., 1943, 35 (10), 1091.—Data are 
given for the surface tension of n-butane and n-heptane containing dissolved nitrogen 
over the pressure range 0-1000 p.s.i. and the temperature range 77—185° F. The 
surface tension decreases with increasing pressure and temperature, and the value 
for n-heptane is approximately twice that of n-butane at 77° F. From these data 
the parachor of nitrogen has been calculated, and found to be 41 in n-heptane solution 
and 60 in n-butane solution. This latter value is in agreement with the figure for pure 
nitrogen. J. W. H. 


268.* Viscosity of n-Paraffin Solutions. A. K. Kemp and H. Peters. Industr. 
Engng Chem., 1943, 35 (10), 1108.—Data are presented on the viscosities of pure 
n-paraffins (C,9—C,,) in carbon tetrachloride, benzene, chloroform, and cyclohexane 
solution which show nonconformity to the Staudinger rule that viscosity increases 
proportionately with increase in carbon atoms in the chain and that the solution 
of these paraffins in n-hexane obey the Staudinger rule. 

An analysis of viscosity molecular-weight data on various linear polymers has led to 
the development of a new constant based on the contribution to viscosity of a chain 
atom. The present work provides evidence for the basic soundness of the viscosity 
method for the determination of molecular weights of linear polymers 
procedure is followed and a suitable solvent is chosen. J. W. H. 


269.* Heat of Solution of Ethane and Propane. R A Budenholzer, B. H. Sage, and 
W. N. Lacey. Industr. Engng Chem., 1943, 35 (11), 1214.—The heats of solution of 
ethane and propane in a non-volatile hydrocarbon oil of 342 molecular weight have been 
determined up to pressures of 450 p.s.i. and at 100°, 160°, and 220° F. for propane and 
at 100° and 160° F. for ethane. A comparison is made between the results obtained 
from calorimetric determinations and those calculated from the volumetric behaviour 
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of the system, and the agreement is within the maximum experimental error. The 
accuracy of the smoothed results is considered to be 2-0 B.Th.U./Ib. J. W.H. 


Analysis and Testing. 


270. Peroxides in isoPropanol. C. E. Redemann. J. Amer. chem. Soc., 1942, 64, 
3049-3050.—The author gives a warning that isopropanol when stored in contact 
with air or oxygen develops peroxides and the care exercised in handling ethyl ether, 
isopropyl ether, and dioxane should be extended to isopropanol. T. C. G. T. 


271.* A Vibratory Shaker for Laboratory Use. A. R. Gilson. Chem. and Ind., 1943, 
62, 214—215.—The simple electrically-driven shaker described accommodates containers 
of almost any shape and size up to about 1000 c.c. C. F. M. 


272.* A Portable Gas Generator. R. Sutcliffe. Chem. and Ind., 1943, 62, 310.—A 
small-capacity substitute for a Kipp Gas Generator is described. C. F. M. 


273.* Permeability of Transparent Wrappings. ©. R.Oswin. J. Soc. chem. Ind., 1942, 
62, 45-48.—The permeability of a variety of transparent wrappings to air, water, 
vapour, carbon dioxide, hydrogen, helium, and ammonia are recorded and methods 
for carrying out such determinations critically discussed. Typical examples for water 
vapour in gms./m.*/24 hrs. under similar conditions are: moisture-proof regenerated 
cellulose 0-27, rubber hydrochloride 1-02, yellow waxed paper 1-0, waxed glassine 
3-7, cellulose nitrate 4-1, cellulose acetate 17-4. For carbon dioxide in c.c./m.*/hr. /| 
atm.: regenerated cellulose 900, cellulose acetate 2400, nitrocellulose 1300, sheet 
rubber 2500, waxed glassine 2400. In these latter figures the thicknesses of the films 
are respectively 0-001, 0-002, 0-004, 0-005, and 0-0015. 

The article specializes in data on moisture-proof cellulose film, but figures are given 
for the permeability of seams, joints, etc., and it is shown how to assess the overall 
permeability of a package and to predict its safe shelf life according to its contents. 

=. G. F. 


274.* Determination of Phenol and ™-Cresol in Coal Distillation Products by Means of 
the Spekker Photo-Electric Absorptiometer. T. S. Harrison. J. Soc. chem. Ind.. 
1943, 62, 119-123.—The author has, like the 8S.T.P.T.C., employed Chapin’s method 
for the estimation of phenols, but has introduced the Spekker absorptiometer to 
replace the eye for colour comparison. Time and labour are saved by effecting the 
separation of phenol and cresols from creosote oil by a single wash with warm 1()°,, 
caustic soda. It is claimed that the method described is more accurate and more 
rapid than the S.T.P.T.C. method C.C. 15-38 (for phenols), and, furthermore, requires 
considerably less sample and does not use formaldehyde. The estimation of m-cresol 
by this method does not achieve the accuracy obtained with phenol. T.C. G. T. 


275.* Rapid Ring and Ball Softening-Point Test. D.M. Wilson. J. Soc. chem. Ind., 
1943, 62, 140—141.—Certain improvements have been effected on the modification of 
the normal ring and ball softening-point test (I.P.-58/42) suggested by Hersberger 
and Overbeck (Proc. Amer. Soc. Test. Mat., 1942, Preprint 78), whereby the time is 
noted for the ball to drop | in. in a bath at constant temperature. Calibration curves 
are given for conversion to Softening Point. 

It is claimed that not only is it possible to obtain a softening point in ten minutes 
(provided that the sample is submitted in a molten condition), but that the result so 
obtained is more easily reproduced than by the usual method. C. F. M. 


276.* Rapid Determination of Carbon and and Hydrogen in Coal. G. W. Fenton. /. 
Soc. chem. Ind., 1943, 62, 160—-163.—0-2 gm. of coal is burned in a fast (250-300 mls. 
per min.) stream of oxygen through the usual combustion tube at a furnace tempera- 
ture of 800°. Combustion is complete in 10 mins. The temperature is unusually 
low for coals, but the temperature of the burning coal in the oxygen stream is con- 
sidered to be much higher than that of the furnace. Water is absorbed by magnesium 
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perchlorate and carbon dioxide by 4-14 mesh soda asbestos. A warning is issued for 
the handling of the perchlorate. 

Oxides of sulphur and chlorine are absorbed on a packing of granular lead chromate, 
3 in. long, held between 4-cm. plugs of oxidized copper gauze, 3 to 6 in. from the exit 
end of the tube. 

Under the above conditions the combustion of benzoic acid is not complete, but 
suceinie acid and sucrose have been found to be suitable as standards. 

T.C. G. T. 


277.* Use of Silver Vanadate in Micro-Combustion of Organic Compounds. G. Ingram. 
J. Soe. chem.Ind., 1943, 62, 175-176.—Errors in the combustion-analysis of nitrogenous 
organic compounds, particularly those containing chlorine and sulphur, can frequently 
be traced to the inefficiency of granular lead peroxide in decomposing oxides of 
nitrogen. This latter fault is due to poisoning of the lead peroxide with the elements 
mentioned. Silver orthovanadate suspended on pumice granules as the main oxidation 
tilling has been used with success. 

To prepare the silver vanadate a solution of 18 gms. of vanadium pentoxide in 2N 
caustic soda is filtered. Excess of silver nitrate solution is added, the whole boiled, 
and the yellow precipitate filtered off. 5 gm. of the dry material are suspended in 
8 gm. of 10-14-mesh pumice by heating and stirring until melted. The product is 
heated strongly for 4 hours with stirring until all the volatile products are removed. 

A suspension of the oxides of cerium or magnesium on silver chromate has also 
proved to be successful in decomposing oxides of nitrogen. T. C G. TF. 


278.* The Control of Tar Viscosity by Standard Gravity and Other Means. T. H. 
Blakeley and J. G. Mitchell. J. Soc. chem. Ind., 1943, 62, 179-181.—Two methods for 
controlling the viscosity of mixtures of pitch and tar oils are described. The first 
method is applicable only to materials from the same crude tar, for which, as Blakeley 
(J. Soc. chem. Ind., 1938, 57, 7 and 1940, 59, 87) has shown, there is a definite relation- 
ship between the viscosity and specific gravity. The specific gravity is adjusted to a 
value which is calculated to correspond with the desired viscosity. The second method 
has wider applicability, and depends on the close approximation that E.V.T. (equi- 
viscous temperature) of a fluxed pitch is a linear function of the proportions of con- 
stituents. (G. H. Fuidge, Chem. and Ind., 1936, 301; J. Soc. chem. Ind., 1937, 56, 
27). The “ E.V.T.”’ of the flux oil is determined by actual mixings, and the pro- 
portion required to give the desired viscosity calculated by the simple mixture rule. 
C. F. M. 


279.* Estimation of Mercaptan Sulphur Alone or In Presence of Elementary Sulphur 
in Petroleum Products. E. R. H. Davies, and J. W. Armstrong. J. Inst. Petrol., 
November ‘1943, 29 (239), 323-328.—The publication is sponsored by Sub-Committee 
No. 3 of the Institute of Petroleum for the purpose of evolving a method considerably 
more satisfactory than the present qualitative ‘‘ Doctor’’ Test. Experimental 
results show that the precision of the method should be +0-02% for 1-0% of RSH in 
sample; +.0-2% for 0-1% of RSH and + 2-0% for 0-01% of RSH. A. H. N. 


280.* The Filter Freezing Temperature of Aviation Fuels. J. M.A. Court. J. Inst. 
Petrol., November 1943, 29 (239), 329-331.—When a fuel flows under controlled con- 
ditions through a wire gauze filter of defined dimensions, the highest temperature at 
which the rate of flow falls below a specified critical value is defined as the filter freezing 
temperature. The apparatus and procedure are discussed. A. H. N. 


Synthetic Products. 


281.* Solvent Uses of Nitroparaffins. R. L. Ericsson. Industr. Engng Chem., 1943, 
35 (10), 1026.—The physical properties of nitromethaue, nitroethane, and nitropro- 
panes are given, together with a discussion on the value of these solvents in lacquers, 
coating materials, and synthetic rubber cements. It is shown that the evaporation 
and flow characteristics of the solutions are improved when one of the nitroparaffins 
is used to replace a commonly used solvent. J. W.#H. 
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282.* Recent Developments in Nitroparaffins. H. B. Hass. Industr. Engng Chem., 
1943, 35 (11), 1147.—Research on the iow-pressure vapour phase nitration of paraffins 
has enabled the following generalizations to be reached : (i) Polynitroparaffins are not 
formed unless paraffins of rather high molecular weight are used; (ii) any hydrogen 
atom in the hydrocarbon molecule may be replaced by a nitro group, and (iii) any 
alkyl group present in the hydrocarbon may be replaced by a nitro group. The 
physical properties and commercial uses of the nitroparaffins are discussed. It is 
shown that relatively simple reactions on the nitroparaffins result in the formation 
of dinitroparaffins, ‘amines, diamines, alkylhydroxylamines, oximes, hydroxamic 
acids, carboxylic acids, aldehydes, ketones, halogenated nitro compounds, nitro. 
alcohols, nitroglycols, nitro-alkanetriols, organic esters of the three proceeding type», 
inorganic esters, amino-alcohols, aminoglycols, amino-alkanetriols, amino-acetals, 


soaps of the four preceding types nitro-olefins and nitro-ketones. J. W.#H. 
Motor Fuels. 
283.* Gasogenes and their Limitations. World Petrol., October 1943, 14 (11), 48.— 


In view of suggestions that vehicles propelled by gas obtained by burning wood or 
charcoal might be used to relieve the motor-fuel situation in the U.S., Egloff and 
Truesdell have reported their investigations on the subject. Upwards of 820,000 
such vehicles were in use in 1942 in other parts of the world. Of the four types of 
producer-gas engines developed in Europe, the down-draft is said to be most suitable 
for wood or charcoal. Construction, mounting, and operation of the gasogene engines 
are described. 

The conclusion is reached that gasogenes would be used only where an absolute 
dearth of petroleum prevailed. 

It is calculated that to replace the 32 million gasoline-propelled vehicles is the U.S. 
by gasogenes would necessitate cutting down some 3 billion trees per annum. 

R. A. E. 


Gas, Diesel and Fuel Oils. 


284.* Stability of Furnace Oil. A. B. Hersberger, H. C. Cowles, and B. Zieber. 
Industr. Engng Chem., 1943, 35 (10), 1104.—The use of unstable domestic fuel oils 
results in sludge formation and corrosion of metal parts, particularly brass, which 
leads to clogged strainers and valves. A stability test is described which consists 
essentially of heating 50 ml. of the sample in a 4-oz. bottle at 210° F. for 4 days in the 
presence of two metal pairs—namely, iron-copper and iron-lead. The bottle is 
filled and the oil saturated with oxygen before commencing the test, and the bottle is 
closed with a neoprene stopper. The amount of sludge formed in the presence of 
each pair of metals is determined by filtering the oil through a tared Gooch crucible. 
Comparative data are given for seven fuel oils examined by this test, and the behaviour 
of these oils in the essential parts of a burner system under normal operating conditions 
is discussed. A satisfactory correlation is obtained for refined and unrefined straight- 
run oils, but the test failed to rate cracked oils correctly. J. W.H. 


Lubricants and Lubrication. 
285. Emulsion Lubricants. H. Strommenger. Oel u. Kohle, 1943, 39 (15/16), 412 


416.—There have been several previous reports in the literature on the use of lubricat- 
ing-oil emulsions. The blending figure is generally 50/50 (by volume) oil and water. 
The emulsion should be finely divided, stable, and non-corrosive, have a high V.1. 
and low pour-point, these properties being attained only by careful control. Either 
finished emulsion or emulsifiable oil is sold—the latter for large gas engines, low-pressure 
compressors, general machinery, and bearings—the former for steam engines, high- 
pressure and special compressors. 

Stirring and/or heat is used to give fine division and stability. The condition of 
preparation must be well defined and a suitable apparatus used. 

Emulsion lubricants are best suited for systems using new oil continuously—e.g., 
drip-feed— the advantages being less with other systems. The viscosity of the blend 
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depends on the working up of the emulsion, and with cylinder oils and oils for high- 
pressure compressors the viscosity of the emulsion is relatively high. Four types of 
emulsion are discussed. 

Cylinder-oil emulsions are well suited to steam engines, and were used in the last 
war and for some time following. The German State Railways have lubricated 
locomotive cylinders for some years with an emulsion made by emulsifying saturated 
lime-water in steam-cylinder oil. Emulsions have also been used by firms, even when 
straight oils were readily available and there were no economic reasons for their use. 
In steam cylinders, emulsion lubricants have good adherence and film strength, and 
there is also a cooling effect due to evaporation of water, so that oils of a lower flash 
point than usual could probably be used. Furthermore, residue formation on piston 
and slide valve is diminished. The initial oil for the emulsion should be similar to 
the pure oil it is replacing. Emulsions can be recovered as well as pure oils. Dipping 
lubrication in mining machinery in Upper Silesia has used a blend of 1 part cylinder 
oil (flash point 240° C.), 1 part dark axle oil, and 2 parts water. 

High-pressure and special compressors can use emulsion lubricants. Thermal 
stability is not as important as the degree of lubrication with compressors, blowers, 
vacuum pumps, and especially those conveying gases. The oil quality available to-day 
may not be good enough for these valuable machines. Thickening or coking through 
oxidation or polymerization may take place, or the lubricant may be diluted by the 
conveyance of gasoline or compressed hydrogenation products. Experiments have 
shown emulsion lubricants to be well suited for air and petrol-gas pumps owing to the 
cooling effect, resistance to oxidation, and dilution. A mixture of 78% hydrogen 
sulphide, 8% hydrogen cyanide, and 14% carbon dioxide was successfully pumped 
using emulsions, where previously soft soap had had to be used. Large gas engines 
have previously been lubricated with emulsions, which can be supplied either ready 
for use or as emulsifiable oil. Tests on gas engines, low-pressure condensers, com- 
pressed-air motors, air compressors, and vacuum pumps have confirmed the possibility 
of saving 50% of the lubricants. In a large mining company of the Ruhr where 
emulsions were in general use the consumption was decreased to 64% of the amount 
previously used. Emulsion lubrication will be continued after the war in mining, 
at least with machines working on compressed air. 

The article concludes with a summary of the advantages and disadvantages of emul- 
sion lubrication. It is acknowledged that the emulsions offer some difficulties in the 
recovery of used oil, but the difficulties are not as great as generally believed. It is also 
agreed that on storage the viscosity of the emulsions tends to increase. 

The advantages are—saving of about 40-50% of mineral oil, less residue formation, 
greater stability against chemical effects (e.g., oxidation or polymerization) and a better 
lubricating effect. The finished emulsion has a viscosity roughly double that of the 
original oil, enabling thinner oil to be used. The higher-viscosity oil gives better 
sealing, and, with a lower tendency to creep, there is a smaller loss of oil. It has been 
observed in mining that emulsion lubrication diminishes the icing of compressed-air 
motors. The fact that so much water does not cause difficulties in lubrication is 

probably due to several factors. There is a lowering of the freezing point which, 
even without emulsifier, amounts to about 5° C., this being effected by soap solution. 
The lubricant does not freeze into a solid mass, but forms a mush, which does not 


‘destroy the oil film, so that lubrication is still possible. 


This paper has only touched upon the many problems involved, and users are 
advised to consult lubricant producers or qualified engineers before applying emulsion 
lubrication. In this way trouble will be avoided and the full benefits reaped. 

A thorough treatment of the nature of water-in-oil-emulsions is to be given in later 
papers. E. H. W. 


286.* A Note on “ Oiliness *’ and Surface Roughness. J.J. Bikerman. J. Soc. chem. 
Ind., 1943, 62, 41-42.—E. Heidebroek (Angew. Chem., 1941, 54, 85) recently demon- 
strated that if a small tension “‘ F’’’ takes “‘t’’ seconds to separate two steel plates 


having a film of oil of viscosity » between them, then 2 is a constant independent 


of temperature. Different oils were found to yield various constants, but the variations 
failed to show any regularity, and it was concluded that these results were connected 
with the “ oiliness "’ of the oils. 
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t 
Hydrodynamical considerations, however, yield the relation a == in where a 


is the radius of the plates and A, is the effective clearance sO. them. Thus, 
since h, represents the height of protuberances on the surfaces, the roughness of the 
latter can be estimated. According to Heidebroek’s results, h, for a steel surface 
finished with a coarse file is about 2-2 times that for a finely ground surface. 

C. F. M. 


287. Frictional Phenomena. Part XVI. A. Gemant. J. Appl. Phys., October 1943, 
14 (10), 510—-521.—The following technical applications are dealt with in this chapter : 

(1) belt drives, (2) clutches, (3) brakes, (4) vibration dampers, such as the Lanchester 
damper, (5) self-excited vibrations, such as shaft whipping and sound production in a 
violin, and (6) grinding and crushing. In most cases a brief outline of the mechanism 
of operation is given, followed—in the first three of the above-mentioned applications 
—by principles of design, chief types of construction, and necessary numerical data 
on friction coefficients. A. H. N. 


Mixtures. R.N. Weltmann and H. Green. J. Appl. Phys., November 1943, 14 (11), 
569-576.—The an of Arrhenius which correlates the viscosity of a colloidal solution 
logarithmically to the volume per cent. concentration of solid matter has previously 
been tested only for dilute suspensions which appeared to the investigators to behave 
like true Newtonians. Similar suspensions have been tested at higher concentrations 
of solid matter, and the authors found that although Arrhenius’ law could not be 
checked, a similar exponential law evolved, which, however, is correct only within the 
tested region of viscosity. The authors realized that with the increase of solid matter 
the suspension can become plastic or pseudo-plastic, and may also show thixotropic 
behaviour. Therefore it was considered as a major part of this investigation to de- 
termine the validity of Arrhenius’ law in that region of concentration, where plasticity 
occurs. Although Arrhenius’ law was not found to be applicable for plastic materials, 
two exponential laws, similar to Arrhenius’ law, have been established between the 
plastic viscosity and the volume per cent. of pigment content of a plastic suspension 
on the one hand, and between the yield value and the volume per cent. of pigment 
content of a plastic suspension on the other hand. The two constants in the exponents 
of the two equations have been shown to be logarithmically related to the average 
diameter, d,, of the pigment particles contained in the suspension. Oil mixtures 
with the same and with different type constituents have been tested below a certain 
rate of shear, called ‘ the limiting rate of shear,’’ where they are Newtonian liquids, 
and also above this limiting rate of shear where they behave like thixotropic plastics. 
Their Newtonian viscosities, obtained at rates of shear below the limiting rate of shear, 
have been found to increase logarithmically with the volume per cent. of one of the oils 
contained in the mixture, which is in agreement with Arrhenius’ exponential law. 
However, above the limiting rate of shear, oil mixtures deviate from the exponential 
law, which is logically expected, since their limiting rate of shear depends on the 
Newtonian viscosity, and therefore is different for each oil mixture. A. H. N 


289.* A Study of Oil Oxidation as Related to Lubrication. PartI : 
and Preliminary Results. P. G. Exline, W. E. Kramer, and J. R. Bowman. J. 
Inst. Petrol., November 1943, 29 (239), 295-307. Paper Presented before the Division 
of Petroleum Chemistry, American Chemical Society.—Experimental results are pre- 
sented and discussed on the influence of the bearing atmosphere on bearing load and 
torque and on the viscosity and neutralization number of the oil when the bearing is run 
at high temperatures. Oils of different V.I. and bases were used. A. H.N. 


290.* Oxidation—Corrosion of Lubricating Oils. C. L. Pope and D. A. Hall. Petroleum, 
November 1943, 6 (11), 168-177. (Adapted from A.S.7.M. Bulletin, 1943, pp. 25-28). 
—A rapid laboratory method has been developed for determining the suitability of an 
oil for a given service or for comparing relative merits of oils in service. 

The procedure consists in passing oxygen saturated with moisture at the rate of 
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3 litres per hour, into a specially closed beaker containing 250 mls. of oil with which a 
metal strip is held in contact. Reaction temperature is maintained at 100° C. 
.0-5° C. by means of a heated oil-bath, the oil under test and the bath being stirred 
by means of suitable paddles. A reflux condenser returns most of the volatile oxida- 
tion products to the reaction. Test-strips are varied according to the application 
of the oil. Tests and inspections are made every 24 hrs., and at the end of 96 hrs. 
the oils and strips are further examined and the oils classified accordingly. Oils 
were divided into four groups, according to visual examination of corrosion of strips. 
As regards oxidation stability of the oil, it was found that the rate of loss of inter- 
facial tension against distilled water provided a better single criterion than neutraliza- 
tion number. Oils were divided into three groups on this basis, the lower the loss of 
interfacial tension the less corrosive the oil. Further tests at varied intervals accord- 
ing to grading were made where necessary. Correlation of the gradings resulting 
from these tests with service results are reported. The test may be applied to control 
blending of used oil with new oil, where desirable to prevent initial corrosion under 
certain conditions of operation, and to determine the remaining useful life of an oil 
already in use. R. A. E. 


Asphalt and Bitumen. 
291.* Surface Characteristics of Asphalts. E.C. Knowles and F.C. McCoy. 


Consistency 
Industr. Engng Chem., 1943, 35 (10), 1118.—The normal routine tests carried out on — 


asphalts reflect the flow properties of the material in bulk. In practice asphalts 
are applied in relatively thin layers or coatings, which become progressively harder 
with time and service conditions, and the object of the present work is to provide a 
test which will reflect the characteristics of the exposed working surface of an asphalt 
layer. With this object, the A.S.T.M. penetrometer has been modified to function 
as a constant-depth penetrometer by the provision of a suitable range of weights. 
Tests are carried out to determine the load required to cause penetrations of 0-04, 
0-15, and 0-30 cm. The results are given of a series of tests carried out on seven 
asphalts of different types at different temperatures. In addition examples are given 


of the application of the test to the ageing of asphalt surfaces under various 
conditions. J. W.H. 


Special Products. 


292. 3, 2-Nicotyrine. Insecticidal Properties of Certain Azo Derivatives. R. L. 
Frank, R. W. Holley ond D.M. Wikholm. J. Amer. chem. Soc., 1942, 64, 2835-—2838.— 
The preparation of 3 : 2-nicotyrine from nicotine by means of a palladium on asbestos 
catalyst is described. 3 : 2-Nicotyrine couples with diazonium salt to form azo-dyes 
which show activity as insect-proofing agents. Tt. C. G. F. 


293. Insulating Oils for Cables. S. Beckinsale. J. Inst. Elect. Engrs, 1943, 90 (2), 
3-14.—Pennsylvanian and naphthenic oils, with or without rosin, are used as cable 
compounds, but naphthenic oils have advantages; thus they have greater solvent 
power for the rosin which is frequently a component of the compounds. The electrical 
and physical characteristics of these oils and the methods of testing as carried out by a 
cable manufacturer are described. For resistivity and dielectric losses many cells 
have been tried, but all have the common feature of testing the oil between plates or 
concentric surfaces. The author uses a Gambrell oil-testing cell and Schering bridge 
which with a battery-operated amplifier can be used to obtain power-factor readings 
to the fifth place of decimals. The precautions necessary when determining power 
factors of highly refined oils are emphasized. 

Breakdown strength is mainly a test for dryness and cleanliness, and is carried 
out accordingly to the B.S. method 148. In such an apparatus results of 70 k.v. 
to 100 k.v. are found on good oils. 

Viscosity is of considerable importance, and the desirability of a poor viscosity index 
is indicated. Naphthenic base oils are best in this respect. 

Oil and rosin oxidation are dangerous to cable-makers. Oxidized rosin tends to 
produce water at temperatures of 125°C. The danger of oxidation has led cable-makers 
to careful studies of the solubility of gas in oil, and as 6 mls. of oxygen are found in 
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100 mls. of oil at N.T.P., the technique of degassing oil has received much attention. 
It has been found desirable to degassify under vacuum at temperatures of about 
80° C. and then to introduce carbon dioxide which sweeps out residual oxygen. After 
this the temperature is raised to 140° C. and the inert carbon dioxide is removed. This 
technique prevents the rapid oxidation of the oil which occurs at the higher tempera- 
ture required for complete degassing. 

The coefficient of cubical expansion of cable oil is of some note. Most oils vary 
between 0-0006 and 0-0008 per 1° C., with naphthenic oils having the lower coefficient. 
Oil-rosin compounds have coefficients of about 0-00065. 

Specific gravity is of little moment, except that the higher specific gravity oils are 
usually better solvents for rosins. 

The types of rosin available for blending with mineral oils and the dangers of rosin 
crystallizing out of oil blends are discussed. The general test for stability involves 
maintaining the oil at 60° C. for 24 hrs., and if a compound passes this test, it is considered 
stable. The development of rosin oxide must be closely watched, and if this rises to 
2%, precipitation may occur. Stable blends of rosin and oil are obtained by blending 
at 140° C. under vacuum. 

Some attention is given to methods of “ cleaning up’’ aged cable oils and com- 
pounds. The aged straight mineral oils can be improved by earth treatment, but the 
oxidized compounds containing rosin oxide need much more difficult treatment. The 
latter is done by agitation with Fuller’s earth followed by allowing the earth to settle 
together with the coagulated rosin oxide. The clear compound is then filtered with 
the assistance of a filter aid. It is necessary to keep the treating temperature below 
20° C., or the rosin oxide will not be reduced below 1%. A further method of re- 
moving rosin oxide is by wet steam, whilst a third method involves diluting the com- 
pound with a low-boiling petroleum solvent, whereupon the oxide is precipitated. 

Apart from the straight oil and mineral oil plus rosin cable impregnants, there is a 
tendency to study the oil plus petroleum polymer. 

Brief mention is made of the low-viscosity type of oil used for oil-filled cables of the 
Pirelli type. T. C. G. T. 


294. Mineral Oils for Transformers and Switchgear. A. A. Pollitt. J. Inst. Elec. 
Engrs, 1943, 90 (2), 15-22.—A brief summary of the hydrocarbon constituents of 
insulating oils and their reaction to refining treatments is followed by a survey of the 
causes of transformer and switchgear oil deterioration and of the products ensuing 
from this deterioration. An outline of the evaluation of such oils and their main- 
tenance control is also recorded. 

The detrimental effect of over-refining is reflected in the growing preference of 
electrical engineers for the less refined B. 30 in place of the highly refined A. 30 trans- 
former oil. There are two main factors in the deterioration of insulating oil, one being 
physical and the other chemical, although both result in chemical change. The 
physical factor is electrical discharge in voids formed prior to or during use of the 
equipment concerned. Electrical discharge results in gas formation (hydrogen 
and hydrocarbons), together with polymerized bodies. Oxidation is of course the 
main chemical factor and the reaction is influenced by the voltage obtaining. The 
effects depend more upon the type of oxidation product than on the quantity. 

Deterioration of transformer oil is indicated by a decrease in the electric strength, 
but power-factor increase is a more sensitive indication. 

The products of oxidation are numerous, but may be regarded generally as sludge, 
water, and acidity. Water and acidity are probably the most detrimental products. 
Acidity leads to reaction with metals present in the system, and the soaps so formed 
catalyse the further oxidation. Furthermore, the acidic bodies have a detrimental 
effect on cellulosic material (e.g., cotton and paper), leading to a reduction of their 
mechanical strength. 

The polar bodies formed by the oxidation process tend to re-orient themselves 
every half-cycle of alternating current, absorbing energy and developing heat, or, in 
other words, increasing the power factor. The extent to which the power factor is 
increased by the presence in an oil of dipole molecules is dependent also on the viscosity 
of the oil; thus the more viscous an oil, the greater will be the molecular friction 
retarding the orientation of the molecules, and hence a lower power factor will result 
than if the orientation was more freely permitted by a more fluid, or hotter, oil. 
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The main fault with sludge, of the polymerized hydrocarbon type, is that its 
accumulation on conductors retards heat dissipation. Furthermore, it increases the 
oil's viscosity, leading again to poor cooling properties. 

The tests forming the basis of most insulating-oil specifications are enumerated 

and their value discussed. The tests for resistance to oxidation are very important, 
but those in use are not quite satisfactory. It is suggested that the most logical 
test could be one measuring the amount of oxygen absorbed in anoil. Such tests have 
been developed, but are in the research stage, and not yet applicable to widespread 
use. 
The maintenance of insulating oils in service is reviewed and stress is laid on the 
necessity of giving the equipment a good start by ensuring that all ‘‘ shop debris ”’ 
is removed and that clean oil is used. It is wise to watch the acidity increase of the oil 
in use, and whilst an acidity of 0-3 mg. KOH per gm. need not be regarded as dangerous, 
figures of 0-5-0-75 indicate the need for very careful observation. Sub-station 
transformers are often troublesome, as these are frequently in hot, ill-ventilated 
and high-humidity buildings. Furthermore once installed, these transformers are 
apt to be poorly maintained, or even forgotten. 

The author concludes with a suggestion that transformers should be constructed 


which contain above the oil not oxygen, as air, but rather an inert gas such as nitrogen. 
T. C. G. F. 


295. Insulating Oil in Relation to Circuit-Breaker Failures. W. Fordham Cooper. 
J. Inst. Elect. Engrs, 1943, 90 (2), 23-28.—The paper deals primarily with the failures 
which can be attributed to oil deterioration associated with switches subject to 
frequent routine operations, such as are furnace switch-gear and industrial control- 
gear which can be attributed to a deterioration of the oil. 

In his capacity as H.M. Inspector of Factories, the author has over the last ten years 
investigated a considerable number of accidents and dangerous occurrences due to the 
explosive failure of oil-circuit breakers and oil-immersed control gear, and in doing so 
it has become apparent that not all were due to inadequate rupturing capacity or 
defective insulation. 

The main types of failure are: (1) destructive failures due to arcing under oil 
following failure to clear a short-circuit or failure of insulation; (2) arcing under oil 
generates infiammable gases and vapours which, when mixed with air, may be ignited 
to cause an explosion ; (3) either (1) or (2) may be followed by a short circuit above oil 
level; (4) ejection of flame from any of these causes may result in further short- 
circuits in open or cubicle gear; (5) ejection of hot or burning oil frequently, but not 
invariably results in fires and explosions of great violence. 

The author attempts to outline the points to be watched in order to obtain some 
correlation between the occurrence of failure and the condition of the oil. The main 
tests supported by the author are breakdown strength, resistivity, suspended matter, 
volatile hydrocarbons, hard asphalt, acid content, and iodine value. zt. C. G. TF. 


296. Maintenance of Insulating Oils in the Field. L. H. Welch. J. Inst. Elect. 
Eng., 1943, 90 (2), 29-34.—Insulating oil deteriorates in use, and the maintenance 


engineer has to see that the working conditions are such as to minimize this loss 
of quality. The causes of deterioration are enumerated and the normal systems 
of cleaning oil in service (filtration and centrifuging) are discussed. 

The author concludes that (1) minimum operating temperature of transformers and 
kindred apparatus should be ensured by adequate ventilation for indoor transformers 
and correct adjustments of controls on forced cooling systems ; (2) adequate breathers 
should be used and maintained ; (3) careful selection should be made of both mechanical 
and electrical design of apparatus, particularly in relation to tap-changing gear ; 
(4) use of grade B oil should be recommended as grade A oils are liable to develop 
excessive acidity and sludging in service; (5) cold purification is preferable, and a 
filter is generally more useful and easier to operate than a centrifuge. 

The paper ends with a suggestion that the present B.S./148 specification requires 
revision. It covers six oils of the same viscosity, and these could all be replaced by 


one oil—B. 30. There is also a need for a more viscous oil for switchgear. 
G. 
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297. The Manufacture and Testing of Oils and Oil-rosin Saturants for use in Electrica] 
Equipment. A. W. Thompson and J. C. Wood-Mallock. J. Inst. Elect. Engr, 
1943, 90 (2), 35-53.—As the polar bodies which depreciate the electrical properties 
are largely the asphaltic compounds that concentrate in petroleum distillation residues, 
it is preferable to obtain insulating oils from distillates. Sulphuric acid is by far the 
best method of refining for insulating oils, and, unlike some methods, has been found 
to remove the objectionable polar bodies without decreasing the gas-absorption 
characteristics of the oil. Data are tabulated indicating the effect of varying acid 
strengths on the oxidation and electrical features of the oil. 

Solvent extraction methods are not considered to be as desirable as sulphuric acid, 
as they tend to produce paraffinic oils, from which have been removed desirable 
constituents, such as hydrogen-absorbing hydrocarbons, and which have too high a 
viscosity index. In addition, solvent processes are often inefficient in removing 
unidentified compounds, which on oxidation cause high power factor and increased 
conductivity. It is acknowledged that the solvent processes have been successfully 
applied to the production of B. 30 transformer oil. Solvent processes have a further 
interest, in that the extracts may prove of value to the electrical industry. An ex. 
ample is given of a material with a specific gravity of 1-00, which is solid at atmospheric 
temperature but quite fluid at 80° C., contains no wax, and has a specific inductive 
capacity 3-5. 

The value of clay treatments which are necessary to give the final finish to an 
insulating oil is emphasized. A table illustrates the effect of various proportions of 
earth upon an oil. Traces of metallic sulphonates are removed by earth treatment, 
and the necessity for doing this is shown by data to be very important. Asan example, 
10 parts per million of iron naphthenate increases the conductivity of an oil ten-fold. 

The essential requirements of transformer oil, in that it should be of low viscosity 
for cooling, low vapour pressure to reduce evaporation and of low setting point, are 
the subject of internationally recognized tests, but the very important oxidation 
stability is in need of standardization. Several of the better-known oxidation tests 
are tabulated. The Michie Sludge test is not favoured by the authors, who recognize 
advantages in the methods of Anderson and of Clark, but at the same time point out 
their disadvantages. It is hoped that the acidity forming A-type oil has been 
finally displaced in this country. Curves are presented illustrating the effect of acid 
refining on the tendency of transformer oil to develop acidity, and a brief account is 
given of the various anti-oxidants which have been tried on a laboratory scale. So 
far the use of anti-oxidants has not been extended to commercial application. 0-5% 
of the pour-point depressant ‘‘ Paraflow ’’ can be added to oil without affecting the 
electrical tests. 

It has been claimed that acid-refined switch oil produces less carbon than does 
solvent-processed oil, and as solvent processing is favoured for transformer oil, this 
fact may mean that the practice of using transformer oil for switch-gear will have to be 
modified. 

Condensers utilize oils of the transformer class, paraffin wax and petrolatum. The 
necessity of good gas-absorption characteristics is emphasized. Chlorinated com- 
pounds have an extending market for condensers because of their high dielectric 
constant. The chlorinated product can, however, develop serious corrosive troubles. 

Hollow-core cable oils gave considerable trouble until the value of gas-absorption 
characteristics was fully appreciated. The gas (hydrogen) absorption is increased 
by raising the proportion of unsaturated hydrocarbons present in the oil. The authors 
have found that the unsaturated, should be in the more volatile fraction of the oil, 
because it is in the vapour phase that most rapid absorption occurs. Aromatic 
hydrocarbons, such as naphthalene, have proved quite useful for increasing the hydrogen 
absorptive properties, but it is suggested that an oil of good characteristics can be 
obtained by blending a suitably refined aromatic extract fraction with a highly treated 
paraffinic raffinate. 

Power-cable saturants are produced from viscous naphthenic or paraffinic oils, 
though the former are favoured because of their greater solvent power for rosin. 

The use of rosin in cable oil is very extensive, in fact, only one cable-maker does not 
use it. Its value lies in the fact that it is very stable under electrical stress, achieves a 
desirable thickening of the oil, and the double bonds of the abietic acid absorb hydrogen. 
Careful selection and refining of the rosin are necessary. Solvent refining is not very 
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successful with rosin, but good results are obtained by a vacuum distillation in which 
the oxidized rosin is left as a residue, whilst the resenes and terpenes are isolated from 
the main condensate of purified rosin. The plant for this treatment is constructed 
largely of stainless steel. 

In recent years there has been a development of pressure cables in which sufficient 
pressure is maintained in the cable to prevent ionization. A very suitable compound 
for these cables is a blend of naphthenic oil and polymerized butylenes. 

The article concludes with a review of the physical, chemical, and electrical tests 
used to assess insulating oils. When an oil of suitable physical tests has been obtained, 
the power-factor and gas-absorption tests are the most informative tests applied. 

zt. @. 


998.* Butyl Rubber Production. J. A. Lee. Chem. Met. Engng, July 1943, 50 (7), 
102-103.—Certain operations at the Baton Rouge synthetic rubber plant of Standard 
Oil Co. are briefly described. The properties of butyl rubber are very briefly discussed. 
The unit used combines isobutylene, produced at the refinery, with a small amount of 
isoprene to form the synthetic rubber. Feed-stocks start at the oil-cracking unit where 
agas oil is taken from crude and subjected to high-temperature cracking in the presence 
of steam. In this cracking operation are produced numerous gases, such as ethylene, 
propylene, butenes, and gasoline fractions. The butene fraction is sent to the extrac- 
tion plant for removal of butadiene, leaving a mixture of butenes and isobutenes. The 
mixture of butenes and isobutenes is sent to another plant where isobutene is extracted 
for subsequent use in the butyl rubber manufacture. The remaining butene is sent 
to the dehydrogenation plant, where it is converted into additional butadiene. At the 
buty! plant the isobutylene extraction is subjected to a redistillation to remove traces 
of moisture and any undesirable fractions. It is then ready for utilization in the 
polymerization reaction. isoPrene is now brought from outside, but a new plant is 
being built to recover it from the gasoline refinery. The reaction is maintained 
at —150° F. The reactor, as well as the operation of the catalytic synthesis, are 
described. A. H. N. 


299.* Butadiene from Petroleum. Anon. Chem. Met. Engng, July 1943, 50 (7), 
104-106.—A short historical development of the subject is given. The concentration 
of butadiene is given only in outline, as war-time conditions do not allow of detailed 
description. Concentration by absorption has proved successful. Dehydrogenation 
of butylene to butadiene catalytically, using steam asa diluent, isdiscussed. In carrying 
out butene dehydrogenation, the refinery gas stream, rich in normal butylene, is first 
purified so as to increase to a maximum the concentration of normal butylenes in the 
feed-stock. These gases are then diluted with steam and subject to high temperatures 
in contact with the dehydrogenation catalyst. The reaction vessels in which this 
contact is accomplished are of a highly intricate design, but their details cannot now be 
disclosed for réasons of national security. As the reaction progresses, the catalyst 
gradually loses activity, and it is necessary periodically to regenerate the catalyst by 
treatment with steam, also at elevated temperature. 

Substantial conversion of butene into butadiene is accomplished, and the reacted 
gases are then fractionated, separating normal butylenes for recycling, and providing a 
butadiene-rich stream to the final purification system. The purity of butadiene is an 
important criterion in its use. A. H.N. 


300.* Density of Carbon Black. R. P. Rossman and W. R Smith. Industr. Engng 
Chem., 1943, 35 (9), 972.—The densities of commercial carbon blacks have been cal- 
culated from X-ray diffraction data and compared with the values obtained by im- 
mersion in helium and water. Consideration of these results shows that the density 
in the strict sense of the term may be determined only from the diffraction data. 
Immersion methods give an apparent density which is a measure of the effective 
free space within the particles, and for all practical applications this is the value to 
employ. The choice of helium or water depends on the nature of the application, 
helium being the correct fluid for surface-area determinations and water when assessing 
ink and rubber compounding. Water and helium densities are of the same order for 
ordinary carbon blacks, but are different for acetylene black, the helium density giving 
a higher value for this substance. J. W. H. 
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301.* Petroleum Solvents. E.M.Toby. Industr. Engng Chem., 1943, 35 (9), 1044.~ 
The specifications and evaporation rates are given for fourteen grades of standard 
aliphatic and naphthenic solvents, six grades of aromatic solvents, and six grades of 
close-cut solvents. A discussion is given on the uses of these solvents, and it is shown 
that, due to war-time restrictions, there is a shortage of aromatic solvents available for 
general use. J.W.H 


302. Butadiene Production Under Way at Southern California Gas Co. Plant. HH. |. 
Masser. Oil Gas J., 28.10.43, 42 (25), 45.—The butadiene plant constructed by the 
Southern California Gas Company will produce 35,000 short tons of butadiene per 
annum from the vapour phase cracking of about | million tons of 200—500° F. naphtha. 
The plant consists essentially of a gas-generating plant (mostly from remodelled 
equipment) and an absorption unit to extract butadiene/butylene. The new equip. 
ment is estimated to cost $5,750,000, the remodelled existing equipment being valued 
at $6,250,000. The naphtha is cracked in 10 firebrick checkerboard reactors at 2 |b. 
gauge, | sec. residence time, and at 1350° F., using equal weights of oil and steam. 
The gas, representing 60° wt. of the charge, is quenched with water, passed to oxide 
purifier boxes to remove H,S, and thence to the compressors and absorption unit, 
where butadiene /butylene is recovered. The latter is then passed by pipe-line to the 
Shell Chemical Co.’s purification plant. Use is made of existing lines for the receipt 
of naphtha from different companies and the return of light oils. Tabulated data 
on operating material quantities and the compositions of wet gas to the absorption 
plant are given. Cc. L.G 


308. Modern Plastics for Insulation. J. Veit. British Plastics, November 1|'43, 
15 (353), 360.—The present uses and future possibilities of plasticized polyviny! 
chloride in the manufacture of insulated cables and wires are discussed, with details 
of technical requirements and specifications and a description of different types of 
insulated cables. Although the present value of P.V.C. is due to shortage of other raw 
materials, it possesses outstanding characteristics—e.g., electrical properties which 
are of permanent value. The P.V.C. resin is compounded with plasticizers, stabilizers, 
pigments, and extenders, the flexibility of the product depending on the quantity and 
type of plasticizer used. Increasing quantities of plasticizer make the product softer 
and of better low-temperature resistance, but affect the electrical properties. The 
main plasticizers used are tricresyl phosphate, which is not volatile, so that heat 
resistance is given at the expense of low-temperature resistance, and dibuty! phthalate, 
which is volatile, and hence imparts the opposite characteristics. Less widely used 
plasticizers are Arochlor, butyl acetyl ricinoleate, and dibutyl sebacate, but an all- 
purpose plasticizer still remains to be found—since the temperature requirements 
may vary from 130° C. to —50° C. 

Government Department Electrical Specification No. 18/1943 covers products Nos. 
1001 for the sheathing of electrical cables, 1002 for insulating conductors of electric 
cables, and 1003 for insulating conductors of special cables. 

P.V.C. is also approved for use in shipbuilding, owing to its good fire-resisting 
qualities and resistance to solvents, chemicals, water, insect attack, oxidation, and 
ageing, but use at temperatures above 45° C. may cause difficulties owing to the 
relatively low softening point (55° C.). Use of P.V.C. at very much higher tempera- 
tures is, however, permissible for other purposes, particularly when a suitable plasticizer 
is used, and considerably improved temperature resistance has been obtained by 
placing a textile braiding directly on the insulation and impregnating this with P.V.C. 
Further advantages of P.V.C. for insulating work are: (1) inertness to copper, so that 
tinning is not required; (2) ease of handling and simplicity of plant required, no 
vulcanization being necessary ; (3) availability in a wide range of colours, and (4) high 
speed of production by extrusion. P.V.C. has also been used for the outer covering 
of high-frequency cables made from polythene. It should also be a valuable asset for 
domestic wiring. Cc. L. G. 


304. Peat Wax and Montan Wax. L. Ivanovsky. Petroleum, 1943, 6 (11), 170.— 
A sample of peat wax (s.p. 65° C.) from New Zealand was examined and compared 
with pre-war Riebeck Montan Wax. The sample was separated by extraction with 
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hot aleohol and petroleum ether into four fractions, which were characterized and 
classified as follows :—(1) yield 17-3%; soluble in cold alcohol; reddish-brown, 
sticky material which melts to a viscous, stringy liquid. Classified as Peat Wax 
Resin. (2) yield 37-1%; soluble in hot alcohol, insoluble in cold; light to medium 
brown, hard, brittle, wax-like solid with conchoidal fracture. Melts and sets rapidly, 
the liquid being non-viscous. Peat Wax Proper. (3) Yield 20-6%; insoluble in 
alcohol, soluble in petroleum ether. Dark brown, hard, waxy solid, very brittle, 
and showing a “ resin-like ’’ conchoidal fracture. Peat War P.S. (4) Yield 21-8%; 
insoluble in both solvents; black, asphalt-like, granular solid; insoluble in benzene, 
and of ester composition. Although not strictly correct chemically, it was classified 
as Asphaltic Matter. 

The peat wax itself resembles Montan Wax fairly closely, but has rather higher content 
of “ asphaltic matter,’’ which might be eliminated by further processing or, probably 
better, by alteration of production methods. Cc. G. G. 


Coal and Shale. 


305.* Oil and Smokeless Fuel from Coal. Plan for Development of Carbonization 
Industry. W. D. Spencer. Petroleum, November 1943, 6 (11), 163-i67.—In order 
to utilize the gases from low-temperature carbonization of coal to better advantage 
than as plant fuel, proposals are made for combining low-temperature and high- 
temperature carbonization of coal with Fischer-Tropsch synthesis in such a manner 
that the final marketable products obtained would be smokeless fuel, liquefied gases, 
motor spirit, diesel oil, tar acids, wax, and pitch. Coke from the high-temperature 
carbonization would be used to manufacture producer gas for use as plant fuel and the 
water gas required by the Fischer-Tropsch plant. Gases from. both carbonization 
units would be scrubbed to remove crude spirit and benzol, purified, and treated with 
steam in the presence of a catalyst to convert the methane into H, and CO, so as to 
provide, together with the water gas, the feed for the Fischer-Tropsch unit. 
Treatment of the tars is envisaged, and blending of products from various stages of 
process. Consideration is given to yields from each stage, balancing of the three 
stages and the overall steam supply and heat balance. Capital cost requirements 
and economics of the plan from the aspect of utilization in the U.K. are discussed. 
R. A. E. 


306.* Synthetic Lubricantsfrom Coal. PartI. P.W.Pickston. Petroleum, November 
1943, 6 (11), 175.—General considerations relating to the possibility of preparing 
lubricants from coal by synthetic methods in the U.K. are discussed and a general 
flow-sheet of the processes involved is provided. R. A. E. 
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307.* Our Future Oil Supply. J. E. Brantly. Petrol. Engr, October 1943, 15 (1), 


71.—It is essential to preserve and conserve the U.S.A. oil resources, for the annual 
consumption is 1,500,000,000 brl., and the known reserve is of the order of 
20,000,000,000 brl. 

The Drake well was drilled in 1859, and until then the oil supply available had been 
insufficient to warrant the creation of an industry around it. In 1903 100,000,000 bri. 
was produced for the first time. The production was trebled by 1916, a few years 
after the gasoline engine became widely available. In 1916 the reserve was estimated 
to be 4,000,000,000 bri. 1,000,000,000 brl. was produced in 1929, the reserves being 
estimated at 10,000,000,000 brl. During the ensuing depression the oil output fell. 
It again exceeded 1,000,000,000 brl. in 1936. In 1940 1,350,000,000 brl. was drawn 
from reserves estimated at 18,500,000,000 bri. 

Since 1859 28,000,000,000 brl. of oil is estimated to have been produced. About 
1,075,000 wells have been drilled, 740,000 producing oil, 100,000 producing gas, and 
the rest being dry. About 400,000 wells are still producing. 

The present production of nearly 4,400,000 brl./day is within 200,000 brl./day of 
the maximum production possible without damaging the producing potentialities of 
the fields. It is likely that within a few years’ time the U.S.A. oil requirements 
will be 6,000,000 brl. /day. 

The greatest potential oil-bearing region of North America remaining to be fully 
explored and developed is the belt of country embracing the western part of the 
Central Continental Valley, running from the Arctic Ocean off the Mackenzie River 
Basin south-east to Mexico. Permian to Cretaceous, as well as older Palaeozoic 
formations produce oil in this belt, and many oil-fields are known from Fort Norman 
to Poza Rica. There are other areas with possibilities, such as Alaska, British 
Columbia, Washington, Oregon, Northern California, the St. Lawrence Basin, the 
Atlantic and Gulf Coast plains. In spite of the probable potentialities of these and 
of the developed regions, it is by no means certain that the U.S.A. needs can be met 
for a considerable number of years. 

Before the oil industry is driven to use the costlier synthetics, oil will be drawn from 
foreign sources as far as possible. At present the world consumption is over 
2,000,000,000 brl./year, and after the war ends it may soon attain 3,000,000,000 
brl./year. Even if the rest of the world has reserves greater than those of North 
America, much time and effort will be needed to develop them, and much of the burden 
will fall on Americans. Except for Russia and U.S.A., the oil-producing countries 


have not developed industrial and manufacturing economies, and they must trade 
their oil, other minerals, or agricultural products for manufactured goods. The 
development of the oil and its distribution must go on under equitable conditions. 
Mexico and many of the countries of Central and South America have excellent 
fields and also considerable undeveloped oil possibilities, and it is towards these 
that U.S.A. must look to meet the deficiencies which may soon develop in its own 
G. D. H. 
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308.* Drilling Activity in South Dakota. Anon. Petrol. Engr, October 1943, 15 (1), 
134.—A gas-flow of 86,000 cu. ft./day accompanied by 1700 brl./day of water has 
been obtained in a deep test in Potter County, South Dakota. The well proves the 
existence of a structure of considerable size, and was drilled to the Dakota sands. 

The Harding County wildcat is intended to go to a depth of 7900 ft., but drilling 
is temporarily suspended at 6466 ft. A second oil-test is being drilled slowly in 
Aurora County, while a third is under way in Fall River County, near Ardmore. 

A gas-well is being drilled at Pierre. 

Several million acres of land are under lease in North and South Dakota. This 
year heavy leasing has been reported in Harding County. New leasing terms have 
recently been established in South Dakota. G. D. H. 


309.* Current Status of Mexico’s Petroleum Industry. J.J. March. Petrol. Engr, 
October 1943, 15 (1), 198.—Since nationalization in March 1938, the Mexican oil 
industry has been operated by Petroleos Mexicanos, employing an almost entirely 
Mexican personnel. The production rose from 1938 to 1940, and declined afterwards, 
largely because of the loss of foreign markets. The decline does not signify a decline 
in productive capacity. Development in the last five years and a comprehensive 
survey of the reserves point to a total reserve of 750,000,000 brl., about twenty times 
the average production since 1938. 

Efforts have been made to conserve the known reserves and to exploit them in 
accordance with the best technical practices. Special studies have been made at 
Poza Rica, the most important field, and there it seems advisable to limit the production 
in order to conserve gas and to prolong the life of the field. 

In the last five years 54 producers have been completed out of the 91 wells drilled 
in the various fields. 54 wells are planned for 1943, in the known fields, and in new 
areas such as to the west of ‘‘ Faja de Oro,’’ Chicontepec and south of Poza Rica, to 
the Sierra Madre Oriental mountain range, and in Tabasco; on the Pacific side, 
in Lower California, Sonora, and Sinaloa, and in the north-east of Mexico in the states 
of Nuevo Leon and Tamaulipas. 

Improvements, replacements, and additions of new equipment have been made 
to the several refineries in Mexico, increasing their efficiency and capacity. The 
pipe-line from Poza Rica to Atzcapotzalco has been increased in capacity from 
15,000 brl. to 22,500 brl./day, and that from Poza Rica to Tampico from 40,000 brl. 
to 63,000 brl./day. The number of rail tank-cars has been nearly doubled since 1938 
and there has been a substantial increase in the number of motor tank-cars. In 
spite of losses, the tanker capacity has risen from 17,500 tons to 84,000 tons, and a 
further 53,250 tons is operated exclusively by the oil industry. 

The total storage capacity of bulk plants has been increased from 58,952,000 
to 72,493,000 gal., and a large new distributing terminal has recently been erected 
at Salina Cruz to supply the West Coast needs. 

The annual volume of domestic sales of Mexican petroleum products has risen 
continuously in the last five years, the prices being at pre-nationalization levels in most 
cases. Export sales have fluctuated, and have fallen substantially since 1940. 

In 1942 the federal taxes paid by Petroleos Mexicanos amounted to 80,000,000 
pesos, 27,000,000 pesos more than was paid in any year by companies operating 
before 1938. The salaries and wages of the personnel have been raised, making them 
the best-paid of any labour group in Mexico. Personnel have also received other 
benefits. G. D. H. 


310.* Drilling Increases Sharply in September; Wildcatting Off. Anon. Oil Gas J., 
21.10.43, 42 (24), 106.—1827 wells were completed in U.S.A. in September, a greater 
number than in any month since January 1942. 958 gave oil, a number last exceeded 
in February 1942. The 675 dry holes were the highest number recorded in any month 
since July 1941, when 3165 wells were completed. 

The ratio of dry holes to producers was abnormally high, and in order to complete 
the normal number of oil-wells an 80% increase in drilling would be necessary 

The average initial production of the wells completed in the middle of 1941 was 
about 330 brl./day, whereas now it is about 190 brl./day. 

In September 129 more oil-wells were completed than in August, and of the in- 
crease 93 were in Texas. During the first nine months of 1943, 289 wildcats found 
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oil, and 117 found gas or distillate. However, the total new oil found was less than 
in previous years. The most important discoveries in 1943 have been in the Lower 
Cretaceous of East Texas and Wyoming, while the most important new pay found has 
been in the Ellenburger of Winkler County, Texas. 

In the third quarter of 1943, 1012 wildcats were drilled, an average of 337 per month, 
compared with an average of 225 per month in the first half of the year. 

A table summarizes by States and districts the results of drilling in September 
1943, while a second table analyses the wildcat completions by months in the period 
July-September. G. D. H. 


311.* Wildcats and Discoveries. Anon. Oil Gas J., 21.10.43, 42 (24), 132.—In the 
week ended 16th October, 1943, 76 wildcats were completed in U.S.A., seven fewer 
than in the previous week. The discovery well of the Chitwood pool, Pratt County, 
Kansas, was completed in the Simpson sand. It lies on a well-defined trend extending 
into the Dodge City Basin. Along the same trend are the Cairo gas-field, and the 
Cunningham, Lerado, and Bear Creek pools. 

In Illinois extensions were made to the Albion, East Albion, and Mount Carmel 
pools in the Wabash River area. Near Epworth in White County, a 7-brl. well was 
completed in the McClosky. The two gas discoveries in Oklahoma may prove to be 
extensions, one being in the newly-discovered Elgin area in Comanche County, and the 
other north-west of the Cruce pool in Stephens County. Both produce from shallow 
Pennsylvanian sands. The Hildreth pool of Montague County, North Texas, has been 
extended, and an outpost of the Eliasville field of Stephens County has found Mississippi 
lime production. A 10-brl. shallow pumper was brought in in Pecos County, West 
Texas. 

The results of wildcatting are summarized by States and districts for the week 
ended 16th October, with cumulative totals for 1943 up to that date. G. D. H. 


$12.* Availability of World Oil Supply. E. O. Thompson. Oil Gas J., 28.10.43, 
42 (25), 39.—It is estimated by the P.I.W.C. that even with strict rationing there will 
be a shortage of oil in U.S.A. amounting to 500,000 brl./day in the third quarter of 
1944. The present producing rate of 4,600,000 brl./day is a record, yet the above- 
ground stocks of oil and products have gradually fallen to the absolute minimum for 
safety. In order to maintain this high rate of production, a new 30,000,000-brl. 
field should be brought in every six days. 

A fair oil price has been denied, and this has kept down exploration and drilling. 
An 8-4% increase in price, as allowed in other industries, would permit a 35-cent-a- 
barrel rise in price, and it is believed that this would immediately lead to a 50°, 
increase in drilling. A 52% rise occurred in California when the oil price was in- 
creased by 35 cents per barrel. 

The low price affects the stripper-well operator most seriously. He cannot afford 
to spend money on secondary recovery methods in order to increase his production. 

It is farther from Houston to New York than from Aruba to New York. 

In Bahrein, Egypt, India, Iran, Iraq, Saudi Arabia, Trinidad, and the United 
Kingdom the potential is about 845,000 brl./day, while the current production is 
only 423,000 brl./day. 

In 1942 the world oil reserves were estimated to be 54,882,600,000 brl., U.S.A. 
possessing 20,000,000,000 

Efforts are being made to produce and refine oil nearer to the places where it is 
being used by the fighting forces. G. D. H. 


313.* Oil-Zones of the United States: Miocene-Pliocene. Anon. Oil Gas J., 28.10.43, 
42 (25), 63-C.—The lowest pay in the eastern half of the San Joaquin Valley is the 
Vedder sand of the Vaqueros (Lower Miocene), which produces at a depth of over 
10,000 ft. in some fields. The Temblor of the Middle Miocene is the principal pay at 
Kettleman Hills and in some of the newly discovered fields north of Coalinga. In the 
central part of the basin the Stevens zone (Upper Miocene) is productive. Pliocene 
production is limited to the edges of the basin, oil coming from the Charnac zones 
of the Etchegoin, the Jacalitos, and the Kern River zones of the San Joaquin clay. 
The Monterey is the principal producing zone in the Santa Maria district, and to- 
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gether with the Pliocene produces in the Santa Barbara district of the coastal sector. 
All production in the Ventura district is from the Pico and Repetto (Pliocene). The 
Modelo (Upper Miocene) is the main producing horizon in the Ventura—Newhall district, 
in which the Pico and Repetto also produce. The Pliocene and Upper Miocene pro- 
duce in the Los Angeles Basin, and a smal! amount of oil is obtained from the top of 
the schist. 

Many lensing pays occur in the Miocene of the Gulf Coast, and a few fields produce 
from the Pliocene. In the Miocene there is a general rise in the age of the uppermost 

vs from west to east. 

Deeper drilling in the San Joaquin Valley and the coastal district of California is 
expected to give additional Miocene and Pliocene pays. Since production in South- 
east Louisiana does not extend much north of Lake Pontchartrain, the best chances 
of Miocene and Pliocene production farther east are offshore along the coastal shelf. 

From the Upper Cretaceous to the Pliocene the formations are valley and basin 
fill, the geological history of the areas consisting of a series of sea advances and retreats 
with numerous small unconformities and some continental deposits. These increase 
in volume in the upper part of the section in any district. Thus the areas contain 
many wedge-edges and erosional traps. 

A map shows the Miocene—Pliocene outcrops, and the oil-producing, favourable 
and unfavourable areas. G. D. H. 


314.* Oil Discovery in South-western Florida Starts Lease Play of Major Proportions. 
Anon. Oil Gas J., 28.10.43, 42 (25), 86.—Oil production has been found at a depth 
of 11,700 ft. in a well near Sunniland, Collier County, Florida. It is over 500 ml. 
from the nearest producing field. 500-600 brl. of 20° A.P.I. oil has been swabbed 
from the well, and a fair volume of gas is present. The salt-water encountered is 
believed to come from behind the casing. 

The first 6000 ft. of hole was drilled through highly porous dolomitic limestone in 
which the maintenance of circulation was difficult. The well probably cost $300,000. 


Considerable acreages have been leased around the well and elsewhere in Florida. 
G. D. H. 


$15.* Wildcats and Discoveries. Anon. Oil Gas J., 28.10.43, 42 (25), 100.—In the 
week ended 23rd October, nine wildcats gave oil and one gas in U.S.A. There were 
52 dry wildcats. The most interesting discovery is the Helis well south-east of Devers 
and north of the Hamkamer field, Liberty County, Texas. The Yegua is productive, 
although it is dry at Hamkamer. 4 ml. from Hull-Silk, Archer County, North Texas, 
a new Ellenburger producing area has been opened. Five small discoveries have been 
made in Illinois, two being extensions to the Plainview and Rinard pools. A Devonian 
pool was opened in Madison County, a McClosky well south-east of the Kell pool in 
Jefferson County, and a small pumper in northern Clay County. A discovery was 
made in Union County, Kentucky, and a small pumper was completed in Enterprise 
Township, Missaukee County, Michigan. East of the old Ingalls field a gas well 
was completed in Payne County, Oklahoma. 

The wildcat completions in the week ended 23rd October, 1943, are summarized 
by States and districts. G. D. H. 


316. Deeper Drilling Prospects in the Mid-Continent. A. R. Denison. Petrol. Tech., 
November 1943, 6 (6), A.I.M.M.E. Tech. Pub. No. 1650, 1-8.—Examination of the 
Northern Mid-Continent area, Seminole District, East Texas Basin, Texas Gulf Coast 
region and the Permian Basin of West Texas and New Mexico shows that there is 
5000-10,000 ft. of sediments underlying several hundred square miles of oil-producing 
structural traps. Hence on many of the best structures some hundreds of cubic miles 
of sediments await exploration by drilling, and in many places the thickness of sedi- 
ments to be explored is greater than the thickness already exploited. The recent 
outstanding success of deeper prospecting in West Texas shows the merits of deeper 
drilling on known structures. 

In the above structures there is no need for geological or geophysical effort, since 
structural control is available from the wells already drilled. On many structures the 
test wells need not exceed 10,000 ft. in depth, and on none 15,000 ft. They all have 
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the great advantage, in these times of material shortages, of having pipe-line and 
transportation facilities already available, and in many places there is no need for 
much additional man-power. 

With these factors in its favour it appears that the quickest and most certain method 
of alleviating the present danger of a shortage of “‘ capacity to produce "’ is deeper 
drilling on known, proven, productive, structural traps. G. D. H. 


317.* Hildreth Field’s Performance Raises Appraisals on Caddo Conglomerate Pay. 
H. F. Simons, Oil Gas J., 18.11.43, 42 (28), 18.—The Hildreth pool of Montague County, 
Texas, produces from the Caddo (Bend) conglomerate. The first well was completed 
in the Ellenburger at 7170-7201 ft., and gave 329 brl./day initially. Recently this 
well was perforated opposite the Caddo conglomerate, drill-stem tests during the 
drilling having shown some free oil. In the second well this pay was tested at 5990- 
5996 ft. and 6065-6109 ft., and gave a potential of 4515 brl./day. Five conglomerate 
producers have been completed, and a recent completion has shown four pay-zones 
in the conglomerate, each zone giving a potential of well over 1000 brl./day on test. 

The average position of the top of the Caddo is at —4969 ft. (sub-sea-level), with 
the pay-zones some distance below the top of the formation. 

The Ellenburger has not been adequately tested in any but the discovery well, 
although all the wells are suitable for deepening to this horizon if required. 

G. D. H. 


318.* Wildcats and Discoveries. Anon. Oil Gas.J., 18.11.43, 42 (28), 83.—In the week 
ended 13th November, 1943, 81 wildcats were completed in U.S.A: Nine gave oil 
and four gave gas. In McPherson County, Kansas, Mississippian chat production 
was extended about 3 ml. south of the Roxbury and Crowther pools, by a 400-brl. 
well, which has dry holes within } ml. to the east and west. A 150-brl. well has 
extended the Dubuque pool south-west in Russell County, Kansas. 

An open-flow test gave 50,000,000 cu. ft./day in a gas discovery in the Travis Peak 
at 5876-5896 ft. in Lincoln Parish, North Louisiana. The well lies 2 ml. north-west 
of the old Ruston gas-pool. 

The results of wildcat completions in the week ended 13th November are sum- 
marized by States and districts. G. D. H. 


319.* More Wildcats Drilled in October but Results Far Below Requirements to Main- 
tain Reserves. D. L. Carroll. Oil Wkly, 22.11.43, 111 (12), 36.—324 wildcats were 
completed in U.S.A. in October 1943, compared with 276 in September, but the results 
continued to be poor generally. Illinois had 17 successes out of 45 wildcats, Texas 
17 out of 73, California 4 out of 25, and Oklahoma 5 out of 40. 

2754 wildcats have been completed in U.S.A. in the first ten months of 1943, 104 
more than in the same period of 1942. The total is well below the 3700 wildcats 
scheduled by P.A.W. for the period. 

The Illinois discoveries in October comprised 13 oil-field extensions, 4 new pays, 
and 2 new pools, and the California discoveries 1 extension, 2 new pays, and | new 
pool; 1 new distillate field, 1 new distillate pay, and 4 new gas-fields were found in 
October. 

The Little Kentucky field 14 ml. south-east of the Mauritz field, Jackson County, 
Texas, came in at 139 bri./day from the Frio at 5700 ft. The reserve may be 
4,000,000 brl. The Bateman Ranch field of King County, Texas, topped the Pennsy!- 
vanian at 3688 ft., and flowed 361 brl./day. It lies 6} ml. east of Guthrie, and may be 
followed by other discoveries on the east-west trending anticline. The nearest pro- 
duction is 24 ml. away. 

The new South Devers field of Liberty County, Upper Texas Gulf Coast, produces 
from the Frio below 7704 ft. Georgetown production has been found below the 
Woodbine at Hawkins. 

The Divide pool of Jefferson County, Illinois, was opened by a 264-brl. pumper in 
the McClosky at 2733 ft. The Schnell pool, Richland County, has been extended 
} ml. by a well which is within 1 ml. of the prolific Noble pool. 

Huron, the new Californian field, is of doubtful value, for the area has given only 
spotted production from thin lenticular pay sin the Miocene. A new shallow pay has 
been found in the Tulare at Midway-Sunset. 
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In Pratt County, Kansas, a new field has been opened by a 2672-brl. well. Itisona 
southward branch from the Central Kansas Uplift. The pay is said to be a strati- 
graphic trap in the Simpson at 4399 ft. The Rangely field of Rio Blanco County, 
Colorado, was discovered in 1933, the discovery well being closed in. The well has 
now been opened. It produces from the Weber quartzite (Pennsylvanian), the 668-ft. 
pay being below 5657 ft. Other wells produce from the shallower Mancos shale. 
The structure covers nearly 100 sq. ml. 

A table gives a summary of wildcatting results by States in October, with Sep- 
tember totals for comparison. 

The October discovery wells are listed, with the location, depth, producing horizon, 
and other information. G. D. H. 


320.* New Programme of Federal Geological Survey is Streamlined to Needs of Oil 
Industry. H. D. Miser. Oil Wkly, 22.11.43, 111 (12), 40.—The U.S. Geological 
Survey is determined to try to obtain geological data that can be expected to lead to 
the exploration of new areas. The intention is to acquire and publish immediately 
information on the stratigraphy, paleontology, structure, changes in facies, porosity 
and thickness of producing zones, and the relations and extent of lenticular sands— 
from the point of view of a more complete understanding of regional geology. The 
geological data will be assembled in the form of maps, cross-sections, or notes. The 
determination of local features, whether by surface, subsurface, or geophysical methods, 
will in general receive little consideration. Congress has appropriated $300,000 to 
initiate the investigations and to finance them until Ist July, 1944. Parties have been 
organized and supervisors secured for projects under way in California, the Rocky 
Mountains, and Mid-Continent regions, the Gulf Coast Plain, and the Appalachian 
region, 

In California the east edge of the Los Angeles Basin is being examined from the 
point of view of overlap possibilities in the Miocene and Pliocene. Similar studies are 
under way in the Miocene of the east Salinas Valley and adjoining areas, and in much 
of the Tertiary of the Santa Maria Basin. : 

In the Rocky Mountain region maps and stratigraphic sections are being prepared 
of the marine sediments of the Pennsylvanian near Pecos and Albuquerque, New 
Mexico, North-west New Mexico and North-east Arizona, North-west Colorado, 
East Colorado, and some of the structural basins of Wyoming. 

The projects in the Mid-Continent and Ozark region deal with the Forest City and 
Salina Basins, the Arbuckle of Oklahoma and Kansas, and the Ellenburger possibilities 
of North Texas. In the Appalachian region the gas-producing possibilities in the 
Mississippian in East Ohio, Pennsylvania, and West Virginia are to be studied first. 
The Devonian and older rocks are to be studied at depth in Michigan. 

Many of the large oil companies will release data to speed the projects and to avoid 
duplication of effort. G. D. H. 


821.* Search for Oil and Gas Active in West Canada. Anon. Oil Wkly, 22.11.43, 
111 (12), 49.—In October there were 9 new well locations at Vermilion, 2 at Viking, 
2 at Taber, and | each at Lloydminster, Wrentham, Pinhorn, Pincher Creek, Grassy 
Lake, and Erickson Coulee. Turner Valley had 4. The test 3 ml. south of Wrentham 
and 35 ml. south-east of Lethbridge is in new territory, some 10 ml. from Skiff, where 
several wells in 1927 and 1930 found non-commercial production of heavy oil. The 
Pinhorn well is to the south-east. In the Taber-Chin field the Imperial-Clancey 
No. 2 well on the south-east extension of the Taber field is to be taken to the Madison 
after finding a mixture of oil and water in the so-called Taber sand. 

The Grassy Lake test is 6 ml. west of the Bow Island gas-field. About twelve years 
ago a strong gas-flow was obtained in the Erickson Coulee area; now an oil test is to be 
drilled. This area is north-east of Kevin-Sunburst. In the same general area the 
Rogers-Imperial well had a flush gas production of 50,000,000 cu. ft./day. The old 
Dead House Coulee well had good oil and gas-shows. 

The Red Coulee wells are still producing steadily, and at Del Bonita a well is coring 
porous Madison limestone at 5052 ft., and finding excellent oil and gas saturation. 

A new Kinsella—Viking test is to be drilled 3} ml. south and 4 ml. west of the dry 
Anglo—Kinsella test, and 9 ml. east and 10 ml. south of Imperial—Viking 2. In the 
Athabaska district, Deca 3 is being drilled 800 ft. east of Decal, which had a good 
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oil sand, but was abandoned. The well is expected to find oil saturation at about 
1650 ft. G. D. H. 


$22.* Fort Norman Production Up Sharply This Year. Anon. Oil Wkly, 22.11.43, 
111 (12), 49.—In the first half of 1943 the Fort Norman field produced 89,929 brl. of 
oil, compared with 9764 brl. in the corresponding period of 1942. The above figure 
does not include the output of wells drilled and then capped during the construction 
of the pipe-line to Whitehorse. G. D. H. 


323.* Development Work Spreads in Black-Oil Horizons of Big Horn Basin, Wyoming. 
N. Williams. Oil Gas J., 25.11.43, 42 (29), 24.—Exploration and development of the 
“black ’’ oil-producing horizons of the Big Horn Basin structures are spreading. 
The oil is typically 20—22° Bé., asphaltic base crude, coming from the Embar, Tensleep, 
Amsden, and Madison. Early work was in the shallower horizons which produce 
on some of the structures, and when the deeper “ black "’ oil was encountered it was 
rarely developed extensively. The structures now being developed are around the 
rim of the basin and are clearly shown at the surface. There may be important 
reserves in buried structures within the basin. 

During 1943 prolific Tensleep production has been developed in the Elk Basin field. 
About 6000 acres have been proved on a structure which has 1600-1700 ft. of closure. 
The reserve is estimated at 300,000,000 bri. 18 wells give 15,000—18,000 brl. /day from 
depths of 4400-5300 ft. The shallow sand production covers only 1200 acres. The 
oil is about 30° Bé. 

Embar and possibly Tensleep production have been found on the Gebo structure 
in the south of the Big Horn Basin. The Embar was topped at a depth of 4735 it. 
The Little Buffalo Basin structure in the western part of the Big Horn Basin is large 
and pronounced, and has given shallow gas for many years. Two deep tests are now 
being drilled. 

The large-scale development of the Big Horn Basin is handicapped by the lack 
of pipe-line outlets. Consequently a substantial volume of oil production is already 
shut in. Several pipe-lines are being planned. 

Excluding Gebo, thirty oil- and gas-producing structures have been found in the 
Big Horn Basin. They have given over 82,500,000 brl. of oil, about half of it ‘* black" 
oil. 17 structures give “ black”’ oil, but only 10 are producing regularly. 47,500 
brl./day of “ black” oil is being produced, and it is estimated that the rate can be 
doubled in several months. The light oil production is about 2200 brl./day, 1575 
brl./day coming from Grass Creek. 

A table gives the producing fields of the Big Horn Basin, with the discovery year, 
cumulative production, and current production of light and black oil. G. D. H. 


324.* Monthly Wildcat Completion Record, August-October, 1943. Anon. (i! 
Gas J., 25.11.43, 42 (29), 100.—During October there was a slight increase in the total 
number of new oil discoveries in U.S.A., Texas having 13 compared with 6 in Sep- 
tember. The totals for August, September, and October were respectively 56, 33, 
and 37 oil discoveries, 1, 5, and 1 gas discoveries, and 299, 225, and 238 dry wildcats. 
In October the Chitwood pool of Pratt County, Kansas, was probably the most 
important discovery. The main pay is the Simpson at 4550 ft. Efforts are being 
made to make the wells three-zone producers. The other discoveries were extensions. 
A table gives by States and districts the different types of wildcat completions for 
August, September, and October. G. D. H. 


325. Wildcat Completions and Discoveries. Anon. Oil Gas J., 25.11.43, 42 (29), 
106.—In the week ended 20th November, 1943, 8 new discoveries were made in U.S.A. 
The best was a Viola discovery in Pottawatomie County, Oklahoma, some 2 ml. west 
of the Asher pools, which produce from the Viola, Simpson, and shallower sands. 
The well was completed for 629 brl./day through a ¥-in. choke. The top of the pay is 
at 4140 ft. 

A 215-brl. well was completed at a depth of 10,009 ft. to open the Rosedale field in 
Iberville Parish, South Louisiana. The Gibson pool of Terrebonne Parish has been 
extended | ml. by a 215-bri. well. A large gas-distillate well was completed in Panola 
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County, East Texas. It gave 191,000,000 cu. ft. from the upper and lower Pettit 
lime zones. 

The wildcat completions in the week ended 20th November, 1943, are tabulated by 
States and districts. G. D. H. 


326.* Summary of October Drilling Operations. Anon. Oil Gas J., 25.11.43, 42 (29), 
107.—1350 development wells and 286 wildcats were completed in U.S.A. in October 
1943. The four-week period gave a slightly higher completion rate than for Sep- 
tember, and a considerably greater ratio of wildcat to development wells. Drilling 
activity declined a little in the Gulf Coast area and rose in West Texas and North 
Texas. California maintained its increased rate of completions. 25 10,000-ft. welis 
were completed, compared with 13 in September. 

A table summarizes the October completions by States and districts, —a 
them according to type and depth, and giving totals for September. G.D.H 


$27.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 2.12.43, 42 (30), 91.— 
In the week ended 27th November, 1943, 13 wildcats were completed as oil-wells in 
U.S.A. The wildcat completions totalled 82, and included 1 distillate well and 1 gas- 
well. A new Ellenburger pool was opened 7 ml. south-west of the Muenster pool in 
Cooke County, North Texas. The discovery well had an initial potential of 828 brl./ 
day. The Murray pool of South-western Young County, North Texas, was extended 
2 ml. by a Marble Falls producer, after plugging back from the Ellenburger at 4657 ft. 
5 ml. west of the South Unice field the San Simon field was opened in Lea County, 
South-east New Mexico. Production is from limestone at 4025-4125 ft., the approxi- 
mate level of the Unice production. 

Of the oil discoveries 6 were in Illinois. 

A table summarizes by States and districts the results of wildcat completions in 
U.S.A. in the week ended 27th November, 1943. G. D. H. 


328.* 12,056-foot Wildcat is Deepest Canadian Test. Anon. Oil Wkly, 6.12.43, 
42 (31).—On the Jumping Pound structure, 20 ml. west of Calgary, Shell-Norman 
No. | has stopped drilling at a depth of 12,056 ft., having penetrated 468 ft. of Madison 
limestone. It is in the black lime below the Lower Porous Limestone. G. D. H. 


329.* Frio Discovery in Old Salt Dome Field is Major Strike. D. L. Carroll. Oil 
Wkly, 6.12.43, 112 (1), 12.—The Vinton field in Calcasieu Parish, Louisiana, was opened 
commercially in 1910, although small amounts of oil had been obtained from 40—50-ft. 
wells for many years previously. This shallow oil had probably reached sand-lenses 
in the Beaumont clay through faults, or because of the permeability of the underlying 
Fayette beds. Up to November 1942 the deeper Miocene beds were the producing 
horizons, and then the first Frio well was completed, opening up a series of Oligocene 
pays which seemed to promise reserves of the magnitude of the previous production 
of about 46,000,000 

The Miocene produces on the east flank, and is apparently barren elsewhere, except 
for a small area on the north. The Frio also pinches out on the flank and is absent 
except on the north and possibly on the south-east. 

The Frio discovery well came in at 140 brl./day from a sand with 36 ft. of oil-sand 
and 263 ft. of gas-sand. 14 Frio producers have been completed, and many show 
5 separate pays. The pays are 4875-5781 ft. deep. This north flank production is 
exceptionally wide for the flank of a dome. 3 small producers have been completed 


on the south-east in a pay which is difficult to identify, but which may be Frio. 
G. D. H. 


330.* Lake Erie’s Best Gas Well to be Connected. Anon. Oil Wkly, 6.12.43, 112 (1), 
48.—The West Petroleum Lake Erie well has an open flow estimated at 750,000— 
1,000,000 cu. ft./day of gas, after being shot. It is 1285 ft. deep. G. D. H. 


331.* Production Drops to 4,400,871 brl. Anon. Oil Wkly, 6.12.43, 112 (1), 48.— 
In the week ended 4th December, the U.S.A. oil production was 4,400,871 brl./day, 
27,219 brl./day less than in the previous week. Declines of 20,900 bri. and 10,300 
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brl./day, in Texas and California, respectively, were mainly responsible for this 
decrease. 7 States showed increases of 1000-3000 brl./day. G. D. H. 


332.* Taber Best Canadian Field Outside Turner Valley. Anon. Oil Whly, 6.12.43, 
112 (1), 52.—In the first nine months of 1943, Taber, the largest producing field in 
Alberta outside Turner Valley, gave 64,086 brl. of oil. Vermilion produced 47,425 
brl. in the same period, and the total production outside Turner Valley was 141,989 
brl. Red Coulee gave 6611 brl., and Wainwright 13,575 brl. G. D. H. 


333.* Mexico’s Production Continues Upward. Anon. Oil Gas J., 9.12.43, 42 (31), 
41.—The daily average production was 105,726 brl. in September and 110,299, bri. 
in October, the highest rates for 18 months. The most important increases were in 
the North Tampico district, where the average was 19,293 brl./day in October. The 
Poza Rica production was 57,377 brl./day in October. 
Tables give the monthly totals and daily averages each month for 1942 and 1943. 
G. D. H. 


334.* Wildcat Completions and Discoveries. Anon. Oi! Gas J., 9.12.43, 42 (31), 
106.—Only 2 oil-wells, 2 condensate wells, and 3 gas-wells were brought in in the 
64 wildcat completions in U.S.A. in the week ended 4th December, 1943. 

In Evangeline Parish, Louisiana Gulf Coast, the second condensate well was completed 
in the new Reddell pool. This well lies 1} ml. east of the discovery well, and found 
Tate sand production at 9881 ft., and Wilcox production of 358 brl./day of 58-gravity 
condensate at 10,494 ft. 

A condensate well and a small gasser were completed in Colorado County, Texas 
Gulf Coast, a shallow gas-well was completed in Greer County, Oklahoma, and a Dakota 
gas-well in South Baxter Basin, Sweetwater County, Wyoming. This last well was 
plugged back from the Tensleep at 7172 ft., to give 5,000,000 cu. ft./day of gas from 
2850 ft. A 95-brl. oil-well was brought in in Archer County, North Texas. 

Tables summarize by States and districts the results of wildcat completions in the 
week ended 4th December, 1943. G. D. H. 


Geophysics. 


335.* Use of Fluorescent Surface Surveys and Subsurface Logs to Find Oil. 1. L. 
Turner. Oil Wkly, 29.11.43, 111 (13), 22.—Since all hydrocarbon compounds are 
strongly fluorescent, it is possible, by suitable means, to detect their presence in soil. 
It is claimed that by measuring the amount of fixed hydrocarbons in the colloidal 
portions of the surface soil or subsurface well-cuttings productive areas can be de- 
lineated, showing faults and other subsurface data, and that by the same method with 
well-cuttings the possibility of production below the bit may be determined. 

Soil samples are collected from a grid of points at depths of 4 ft. for preference, 
and sent to the laboratory, where they are dried, crushed, and de-mineralized. The 
residue is examined by the fluorograph, and the fluorescence is measured on a sensitive 
film by a densitometer, which will detect fluorescence 300 times less than the eye can 
see. The fluorescence values are plotted on a map. The surface sample need not 
exceed | oz. in weight. 

In a well, if the highly permeable beds show positive concentration and the im- 
permeable beds show negative concentration, the presence of an oil or gas deposit 
in the general area is indicated. The positive values are some clue to the distance of the 
deposit from the well. 

Fluorologs cost about $0-03 per foot if the samples are delivered to the laboratory, 
while fluorographic field surveys are $3-50 for each sample, and $1-0 for each sample 
taken by the field crews. 

Several fluorologs and a fluorographic field survey are discussed in some detail. 

G. D. H. 


Drilling. 


336.* Life of Walking Beam Rockers Extended by Hard-Facing Technique. FP. 
Sterrett. Oil Wkly, 8.11.43, 111 (10), 79-80.—A procedure is described for recondition- 
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ing walking beam rockers. The cast steel, of usual foundry grade without special 
alloying to extend wearing qualities, was known to be readily weldable, and was built 
up on the low sections with mild or high-carbon steel until the original outlines were 
restored. Over the surfaces thus formed a single layer of hard-facing metal was 
applied electrically, the beads being deposited parallel to the arc of curvature in the 
concave bearing surface, the beads following the curve of the rocker section instead of 
being laid as straight lines lengthwise of the bearing area. On the cap or upper half 
of the rocker pair the beads were placed as straight lines across the curve of the member, 
so that as the unit rocked in service each bead would in turn bear the beam load. This 
setting of the beads at 90°, so that no high spots or grooves would tend to match, and 
thus to cause cramping of the rocking surfaces, insured uniform distribution of loading 
across the entire rebuilt faces of the units, and also made for longer life, by preventing 
channelling as the parts wore down to wider bearing surfaces. Details of incidental 
operations are given. A. H. N. 


$37." Mud Acid Treatment Effective in Reworking and Completing Wells. D. L. 
Carroll. Oil Wkly, 22.11.43, 111 (12), 15-16.—Well-service experience over a period 
of years has demonstrated that the mudding-off of oil-pays may result from a number 
of different causes, but that whatever the cause, this type of oil-flow obstruction can 
usually be overcome by proper use of special acid mixtures. Cases of mudding during 
drilling, cleaning, or production from wells are given. It is emphasized that the mud 
in these cases cannot be removed merely by water or hydrochloric acid. Correct 
treatment calls for the use of special chemical fluids that can actually break down or 
dissolve those clay minerals comprising most of the bulk of drilling mud solids or 
clays present in oil-bearing strata. In field practice this theory has been applied with 
success, using hydrochloric acid solutions, to which have been added other chemicals 
or chemical agents which possess de-emulsifying and de-colloidizing properties, that 
also reduce the surface tension of fluid mixtures, and actually dissolve such ordinary 
inert clay minerals as montmorillonite, beidellite, illite, kaolin, and muscovite. 

It has been proved that standard, bentonite-type drilling mud clay which has been 
treated for only a few minutes with an appropriate mud acid solution will filter water 
with comparative ease, even though only a small proportion of the clay mass has 
been dissolved. The effect is that of creating permeability in an impermeable sub- 


stance, by taking away its colloidal or swelling properties. The same effect is pro- 


duced by similarly treating actual mud-cake specimens. The acid will increase the 
permeability of the cake from nothing at all to a high degree, without any apparent 
change in the appearance of the specimen. On the basis of laboratory tests it is be- 
lieved that 1 gal. of the acid mixture will break down approximately * Ib. of obstruct- 
ing clay material. The reaction rate and the results are affected by the temperature 
factor, but not by pressure. At bottom-hole temperatures of around 200° the re- 
action time is perhaps 50% shorter than at a surface temperature of 70°. It should 
be noted, however, that the acid will spend itself most quickly when the ratio of clay 
to acid is high. In normal drilling mud treatment the mud-acid solubility is pro- 
portional to the beidellite content of the material, as shown by X-ray analyses before 
and after treatment. Records of treatments are given. A. H.N. 


338.* Horizontal Weils May Revolutionize Secondary Recovery. ©. O. Fairbank. 
Ou Wkly, 29.11.43, 111 (13), 11-14.—An account is given of early work by Ranney 
on horizontal wells for water. Horizontal wells have been drilled on the continent 
of Europe, in England, America, and, at present drilling, in Australia. The Ranney 
well installation at Franklin, Pennsylvania, has proved that horizontal holes can be 
drilled 2000 or 3000 ft, or even farther, and, knowing their elevation at any point, they 
can be turned up or down at will. The first pair of wells in the. Franklin installation 
of the Venango Development Corporation are approximately level with the mouth at 
1500 ft., and from there on slant slightly upward. At 2000 ft. each well is about 
12 in. above the starting point. The 8-ft.-diameter Franklin shaft is 429 ft. deep, 
ending in a 27-ft. cireular work-chamber in the oil-sand. From a level | ft. above the 
bottom of the sand stratum to be worked 24 wells are to be drilled, like spokes of a 
wheel, out to property lines. All wells will flow by gravity to an enclosed tank, and 
one big pump will lift the fluid to the surface. The results of shooting a long hori- 
zontal shaft are awaited with interest by the American oil industry. A. H. N. 
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339.* Field Reconditioning of Milling Cutters Speeds Side-Tracking Jobs. E. Sterrett. 
Oil Wkly, 29.11.43, 111 (13), 28.—The alloy-steel cutters are almost without exception 
heat-treated to normalize stresses after working; the field technique involving pre. 
heating before and during the reforming operations. The worncutters, after inspection 
to determine the possibility of deep fractures which might result in a second fishing 
job, are heated in a specially designed gas-fired furnace, and the hard-facing metal 
applied while the body of the tool is at the proper temperature for best working. 
The furnace is in the form of a sheet-metal muffle, with a number of gas-burners in the 
base, and with a screw-jack at the outer or shank end to permit accurate adjustment 
of the level of the cutter between the supporting yokes. The furnace is described 
in detail. 

Use of the combination preheating furnace and welding jig enables all welding to be 
done downhand, in the flat position. The adjustable copper alignment plate, fitting 
snugly against the milling cutter, also retains the heat in that portion of the tool 
next to be reconditioned, making for most desirable welding conditions. By fitting a 
hood over the furnace top, and by slowly rotating the cutter in its supporting yokes, 
some operators also secure a satisfactory normalizing action which completely re- 
lieves the cutting edges of localized stresses. The time required for field rebuilding 
with a competent welder is no longer than that required for a shop job, and the cutter, 
as soon as reconditioned, is again ready to resume milling in the hole. A.H. N. 


340.* Reducing Rotary Drilling Hazards in Rocky Mountain Operations. N. Williams. 
Oil Gas J., 9.12.43, 42 (31), 43-45.—Hard, abrasive, and steeply dipping formations 
have created many problems for rotary drilling in the Rocky Mountain area. In 
general, these problems have to do with excessive wear on bits, tool-joints, and drill- 
pipe; slow drilling, and the hazards of croo!ed hole, sticking of drill-pipe, and twist- 
offs. All are closely interrelated, and combine to contribute to the exceptionally high 
drilling costs which characterize operations in this area. Rock bits are necessary for all 
drilling in the area, and formations are so hard that few wells going to depths of 
4000-5000 ft. can get along with fewer than 50—60 bits. In many wells the number 
is much greater than that. Bit footage is often measured in inches rather than feet. 
Typical of this was a section of 100 ft. in a recent well in which 100 bits were required, 
an average of | per ft. Another recent well drilled to 9200 ft. used more than 400 bits. 
The technique used to reduce hazards and expense is described. 

Drilling of straight hole has been facilitated in most operations by the use of com- 
paratively long drill-collars. Usually as much as 90 ft. is run on the string. This 
tends to concentrate the weight on the bottom and prevent flexing at that point. 
Most drilling contracts in the Rocky Mountain area provide for a maximum hole 
deviation of from 4° to 5°. However, as a result of practices followed and the control 
maintained, many of the holes are kept well within that range. Only backing up 
and use of whipstock can straighten a crooked hole in this area, as the formations 
are very hard. Tool-joint wear is severe. Of particular significance is the fact that 
in most instances the wear on tool-joints and pipe is only on one side, usually about 
a third of the diameter. So far no satisfactory explanation has been made of this 
peculiarity. Life of tool-joints and pipe-strings is being greatly prolonged by modern 
developments in rebuilding of tool-joints. A. H. N. 


Production. 


341.* Gravity Drainage in Oil Fields. J. O. Lewis. Petrol Tech., September 1943, 
6 (5), A.I.M.M.E. Tech. Pub. No. 1611, 1-22.—It has long been recognized that gravity 
is one of the three important natural forces for expelling oil from the reservoir rock. 
Each of the three forces acts physically to overcome the surface energies that hold the 
oil within the pores, and mechanically to overcome viscous resistance and to propel 
oil through the reservoir rock to the wells. The ability to perform the first function 
is most important, for this sets a limit to oil recovery. Gravity and water are relatively 
good displacing agents, whereas it takes a great expenditure of gas to remove a high 
percentage of the oil. Gravity is always present, but it is usually the feeblest of the 
three agents in terms of mechanical energy. Generally the three agents interfere, 
and only one can be used effectively at a given time and place. The dominant agent 
may differ in different parts of the reservoir, and it may change with time. 
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In gravity drainage there is an upper zone of low saturation with flow controlled by 
capillarity, and a lower zone which is fully saturated, with flow obeying hydraulic 
laws. 

In the pendular zone and the thinner funicular zone developed in gravity 
of a sand there remains in a uniform sand 5-25% of oil which is irrecoverable. The 
figure may be even higher in fine-pored sands. In sands of low dip and fine pores, 
and having low vertical permeability, the rates of drainage may be uneconomically low. 
In irregular sands the retention in the pendular region is often higher than in uniform 
sand. When the free surface is being lowered rapidly the funicular zone may become 
drawn out. The more depleted the pores the slower is the rate of drainage from them, 
and the rate of flow in the saturated zone is alone largely capable of control. 

Under high pressure the increased amount of gas in solution will favour gravity 
drainage. 

When gas comes out of solution there will be a critical rate of gas flow and gas-oil 
ratio for a given sand below which oil can flow downward under gravity and displace 
the gas, causing the gas to flow at higher levels. Above this velocity, dissolved gas- 
drive conditions will obtain. Segregation and gravity drainage may be going on in 
part of a reservoir while gas drive is going on in other parts not far distant. 
Transient gas caps may form. 

When the gas is largely depleted and its rate of flow can no longer prevent oil 
draining downwards, an extensive funicular zone will gradually collapse with the 
downward drainage of oil, leaving a pendular upper region, and creating a saturated 
lower region. Such a transition has been recognized in the Oklahoma City and other 

Is. 

PG iravity drainage requires that a gas cap be formed and spread, but the mere spread- 
ing of a gas cap does not necessarily mean that gravity drainage is working effectively. 
Gravity drainage in the capillary zone sets a pace which must not be exceeded if dis- 
persed gas-drive conditions are to be prevented. It would appear that the nearer 
pressures can be kept to solution pressures, the less will evolved gas interfere with the 
desirable functions of gravity, and the faster can oil be taken from below the gas—oil 
contact without causing dispersed gas-drive conditions. 

Careful gas injection and production control may make it possible to change gas- 
drive to effective gravity drive in some pools. 

Gravity drainage may be put into effect in one of four ways: 1. Maintain a pressure 
equal to or greater than the original solution pressure. 2. Restore or partly restore 
gas pressure after partial pressure depletion. 3. Reduce pressure sufficiently slowly 
to permit gas and oil segregation. 4. Produce the field first by gas-drive until most 
of the gas is removed, and then by gravity drainage. The last two methods cannot 
be applied when edgewater encroaches rapidly. On the whole it seems that the best 
results can be expected by maintaining pressures and controlling production rates. 

Gas-oil ratios can be used to give some idea of whether gravity drainage is operating, 
and if so, whether it is operating effectively. Generally only the wells with the lowest 
gas-oil ratios should be used. It appears that gas-drive does not develop until about 
10%, of the pores are filled with gas from solution ; until that point the oil moves under 
fluid expansion and hydraulic flow. 

When the gas-oil ratios increase suddenly from comparatively low values (the 
drainage being under high pressure), there is reason to believe that there is an expand- 
ing gas cap, and that the sand is under gravity drive and a gas-oil front has reached 

the well. In non-uniform sands there will be several gas—oil fronts, and it becomes 
more difficult to tell whether a front has reached the well or whether the increase 
denotes gas-drive. 

Four examples of gravity drainage are described. In three of the fields the gas 
was blown off in a gas-drive stage, and then the oil drained down-dip under low 
pressure; in the fourth field, gravity drainage took place under partly maintained 
pressures, 

Field evidence shows that in some reservoirs gravity drainage has resulted in 
recoveries equal to or perhaps exceeding that which could be expected from water 
displacement. It is generally admitted that under field conditions, dissolved and dis- 
persed gas drive almost always result in the lowest economic recovery, and should 
only be used where other agents are not effective, or where their use is justified by some 
economic advantages. G. D. H. 
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342.* Selective Adsorption of Hydrocarbon and Water Vapour on Alumina at Atmospheric 
Pressure. C. C. Ku, R. L. Huntingdon, and L. 8S. Reid. Petrol. Tech., November 
1943, 6 (6), A.I.M.M.E. Tech. Pub. No. 1628, 1-13.—It becomes increasingly important 
to dehydrate natural gas when the operating pressures employed in gas processing and 
transmission are increased above 500 Ib./in.?. Without dehydration, gas temperatures 
must be held at relatively high levels to prevent solidification of natural-gas hydrates, 
thus creating conditions which are unfavourable for the processing of the gas for its 
gasoline content at high pressures. 

The simultaneous adsorption of water and hydrocarbon vapour from natural gas 
by three grades of alumina has been studied at atmospheric pressure and temperature. 
The apparatus and methods are described, and the results of this investigation show 
that the presence of water vapour in the gas inhibits the adsorption of hydrocarbon 
vapour, although the presence of the latter does not have a pronounced effect on the 
adsorption of water vapour. Adsorption of water—hydrocarbon mixtures from gas 
shows three successive phases. In the first, both water and hydrocarbon vapour are 
adsorbed ; in the second, adsorption of water vapour proceeds while desorption of 
hydrocarbon takes place; in the third phase, the adsorbent approaches complete 
saturation with respect to both water and hydrocarbon vapour. 

The ratio of hydrocarbon to water adsorbed can be varied either by changing the 
length of the cycle or by varying the quantity of solid adsorbent. 

An example is given of the application of the experimental data and the theory to 
the design and operation of commercial dehydration plants. G. D. H. 


343. Vapour-Liquid Equilibria of Natural Gas—Crude Oil Systems. M. B. Standing 
and D. L. Katz. Petrol. Tech., November 1943, 6 (6), A.I.M.M.E. Tech. Pub. No. 
1651, 1-14.—Data on the composition and densities of co-existing vapour and liquid 
phases have been obtained for four different systems of natural gas and crude oil of 
constant composition, over a range of pressures from 1000 to 8220 Ib./sq. in., and 
temperatures from 35° to 250° F. The compositions of the hydrocarbon systems 
were such that the critical temperatures of the mixtures were lower than the range of 
the investigation. The apparatus and the experimental technique are described, 
and the experimental data and computed results are presented in tabular and graphical 
form. The system of crude oil and natural gas having a gas—oil ratio of 3660 cu. ft./br!. 
has a critical temperature less than 35° F. In the retrograde region the density 
of the equilibrium liquid phase passes through a minimum value with increasing 
presgtre. The over-all composition of the system has a marked effect upon the values 
of the equilibrium constants at pressures above 1000 lb./sq. in. For the constant 
composition systems studied, the equilibrium constants of the components other than 
methane and heptanes-and-heavier, when plotted against pressure, tend to converge 
to K = l,atadecreasingrate. In the retrograde region the behaviour of the heptanes- 
and-heavier equilibrium constant with pressure differs from that of the pure components 
in the system, because of the decrease in volatility of the heptanes-and-heavier fraction 
in both the vapour and liquid phases with increase in pressure on the system. 
G. D. H. 


344.* Repressuring “* Aired-Out ’’ Sands. F.R.Cozzens. Oil Wkly, 1.11.43, 111 (9), 
15-16.—Many areas exist which have been subjected to faulty air-drive production 
technique and have been abandoned. A very necessary initial step in bringing an 
“ aired-out *’ sand back into production is to obtain a good working knowledge of its 
structure, and some reliable evidence as to how the former pressuring method was 
applied. Operators who have been most successful with the venture drill their input 
or induction wells first. These wells are carefully logged from the moment the pay- 
sand is tapped until the bit reached the bottom, by drilling two-foot screws. Sand 
samples are thus taken from the various zones and analysed. It is generally learned 
from these samples that the tighter and more restricted sand zones are rich in oil 
content. The most fertile zones are then measured with a steel line to ascertain the 
length of sand-face, and are later shot with as much nitro-glycerine as the bore will 
hold. In most cases, 4}-in. shells are used, which allows 3-4 quarts of nitro-glycerine 
to each foot of sand. The purpose of this type of shooting is thoroughly to fracture 
the tight stretches of sand, and to secure better effects the shell is generally held down 
and anchored with 6-10 brl. of water. After the blast, the well is immediately cleaned 
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of residue, and made ready for the setting of packers. The soft sand zones are rarely 
shot, but are measured carefully as to length of sand-face, then cemented off. The 
measuring procedure is important because these soft zones play an effective part in 
the final stages of oil recovery. Packers are usually of the commercial rubber or 
expanding type, set in cement immediately above and below the fractured sand zones 
and air is inducted, in most cases through 1! -in. tubing. 

Producing wells, while of no lesser importance, are generally completed with less 
labour and time. Tight sand zones are measured off, shot with quantities of nitro- 
glycerine sufficient to fracture them thoroughly, and cleaned of residue. Soft sand 
portions, unless water saturation is excessive, are left open. Well arrangements and 
methods for reviving and bringing in of these wells are given in brief. A. H. N. 


$45.* Surface-Tension Effects in Secondary Recovery. P. D. Torrey. Oil Gas J., 
11.11.43, 42 (27), 210. Paper Presented before American Petroleum Institute —Work 
performed principally with a view to studying natural drives is reviewed in the belief 
that it is applicable to artificial drives. The adhesion-tension relationships under 
conditions where water and oil are brought in contact with the surface of a solid have 
been illustrated by Benner, Riches, and Bartell. Sso, Ssw, and Sow represent the 
interfacial tensions at the solid-oil, solid-water, and water-oil interfaces, respectively. 
(The subscripts s, 0, and w, indicate solid, oil, and water phases, respectively.) If 
Seo is greater than Sow + Ssw, the water will spread over the surface of the solid, 
displacing the oil therefrom. If Sso should be less than Sow + Ssw, the system will 
come to equilibrium at some definite contact angle @ ow, as measured through the water 
phase. Thus at equilibrium : 
Sso — Ssw = Sow cos @ 
and 
Sso — Ssw = Asw — Aso = Sow cos 86, 


where A is the adhesion tension. 

The magnitude of Asw and Aso, the adhesion tensions of water and oil, respectively, 
against a solid, determine whether a given solid will be wet to a greater extent by 
water or oil. If Asw is greater than Aso for a given solid, that solid is preferentially 
wet by water. As determined by Bartell and Miller, no oil investigated had an 
adhesion tension greater than that of water, although there is considerable variation 
in the degree of wetting of silica in crudes from different sources. Therefore, it would 
follow, in artificial water-flooding, that the more the adhesion tension (Asw) between 
the solid and water exceeds the adhesion tension (Aso) between the solid and oil, the 
more effective will be the displacement of the oil by the introduced water. In like 
manner, if the value of Aso approaches that of Asw, the amount of spontaneous dis- 
placement will be small, as indicated by the height that water might rise in an oil- 
coated capillary. If Aso should equal Asw, or if Aso should be greater than Asw, 
no spontaneous displacement will take place. Therefore, it can be deduced that an 
oil having a Yow adhesion tension to the reservoir rock should react more favourably to 
water-flooding than one having an adhesion tension approaching that of the injected 
water. Furthermore, the pressures required to force water into a sand containing a 
crude possessing a low adhesion tension should be less than for crudes having higher 
adhesion tensions. Only work on pure silica and calcite is reported ; further work on 
solids containing clay particles is needed. 

From the foregoing it is evident that measurements of the angle of contact formed 
between the solid-rock material and the parts of reservoir liquids should be an indica- 
tion of the degree of wetting of the reservoir. If the angle of contact between the 
solid, water, and oil (® swo), as measured through the aqueous phase, is less than 90°, it 
is believed that the water preferentially wets the rock, and will displace the oil there- 
from. However, if the angle is greater than 90°, the rock would be wet preferentially 
by oil, and the oil would displace water. If the angle should be exactly 90°, the 
system would be in equilibrium, with no displacement action. A. H. N. 


346.* A New Application of Water Injection for Maintaining Reservoir Pressure and 
Increasing Natural Drive. W.L. Horner and D. R. Snow. Oil Gas J., 11.11.43, 42 
(27), 266. Paper Presented before American Petroleum Institute——See Abstract 
No. 351. 
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347.* Standardization of Electrical-Log Headings. W.L. Jarvis. Oil GasJ., 11.11.43, 
42 (27), 238. Paper Presented before American Petroleum Institute. —This recom. 
mended electrical log heading has been designed to include as much of the pertinent 
available data as is feasible to record. It represents, as nearly as can be reached, a 
broad consensus of the Californian industry as to what a desirable heading should 
contain, A. H. N. 


348.* Influence of Fluid Saturation on Secondary Recovery of Oil. P. A. Dickey. 
Oil Gas J., 11.11.43, 42 (27), 274. Paper Presented before American Petroleum Institute. 
—Perhaps the most important single fact that determines the success of secondary. 
recovery operation is the amount of oil recoverable. This amount is determined by 
the amount of oil in the sand. Possibly the next most important fact is the injected 
gas-oil or injected water-oil ratio necessary to recover this amount of oil. These 
ratios are determined by the gas and water saturations of the sand. It is clear that if 
these quantities were determinable by cores in advance of the heavy development 
expense incident to either gas or water drives, much of the hazard would be removed 
from secondary-recovery operations. The importance of further work on the fluid 
relationships in oil-sands as they affect productivity indices, and on methods of 
obtaining representative cores, cannot be over-emphasized. 

The greater the remaining oil saturation of a sand, the larger the fraction of that oil 
that can be recovered by secondary-recovery methods. The cost of producing oil 
increases as the production/well decreases. For these reasons it is economically 
important to start pressure-control operations as early as possible in the life of a pool. 
In the case of old pools the longer secondary-recovery operations are —— the 
higher will be the cost/barrel of recovering the oil. » wh. 


349.* Permeability as Related to Productivity Index. N. Johnston and J. E. Sher- 
borne. Oil Gas J., 11.11.43, 42 (27), 290. Paper Presented before American Petroleum 
Institute—The fundamentals of calculating flow from a reservoir by the ordinary 
formula are discussed, taking each factor separately and studying its effects on the 
flow. The importance of reservoir viscosity of oil is shown to be equal to that of sand 
permeability itself in determining flow. A modified specific productivity-index 
function is developed which bears a simple theoretical relationship to sand per- 
meability. Pertinent data are tabulated on 141 California oil-wells on which, through 
core analysis and productivity index, data were available. The modified specitic 
productivity -index function is studied graphically for these wells. The conclusion is 
reached that, although the well behaviour for high-permeability sands approximates 
the theoretical, there is an increasing deviation between actual performance and 
theoretical with decreasing permeability. A. H. N. 


350.* Factors Governing Selection of Prime Movers for Oil-Well Pumping. J. Zaba. 
Oil Gas J., 18.11.43, 42 (28), 50.—From the standpoint of the prime mover itself, 
the cost of investment and maintenance, the efficiency of converting the energy into 
developed power, the availability of field personnel familiar with given types of prime 
movers, availability of repair facilities, all have to be weighed against each other. 
Analysis of costs and loads includes many factors. If gas engines are under considera- 
tion, a study must be.made of type of gas available, whether it is sweet or sour. Possible 
future cost of gas must be considered. Available gas reserves are important. In 
a new field, gas is usually abundant. During the later stages of the producing life 
of the field, however, gas may not be available, and later conversion to the electric 
power, representing second capital investment in cost of production, may prove 
uneconomical. Cost of gas-gathering and distributing system must be included in 
calculations of the investment, and cost of maintenance of the system in the operating 
expense. In many cases the type of available water may have a bearing on the 
problem. If a circulating cooling system is to be used, the possibility of cost of treat- 
ment of water must not be disregarded. Similar considerations must be applied to 
decision on selection of oil-engines. That means the type of oil available, cost of 
transportation, and market value of oil, and question of water supply. In case of 
electric power the initial cost of distribution system, the terms of contract and cost of 
power, maintenance cost of the system, types of loads encountered, all have to be 
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analysed. Once electric power has been decided upon, further selection must be made 
between use of utility power and of private generating plant. To arrive at such 
decision the original cost of private generating plant and its operating cost, par- 
ticularly that of fuel, have to be compared with cost of bringing the utility power to 
the lease and actual cost of utility power. Questions of future increase in power 
demand, because of increase in water content of the produced fluid, probable life of 
the field, spacing of wells are also important factors. 

After summarizing the factors involved, the paper discusses internal-combustion 
engines, both liquid and gaseous fuel types, and electric motors characteristics in 
general terms. A. H. N. 


351." A New Application of Water Injection for Maintaining Reservoir Pressure and 
Increasing Natural Water Drive. W.L. Horner and D. R. Snow. Oil Wkly, 22.11.43, 
111 (12), 17. Paper Presented before American Petroleum Institute-——The most 
important objectives sought for any field are: (1) maximum ultimate yield; (2) 
maximum production rate/well at minimum cost/barrel. To attain these objectives, 
control of reservoir pressure is a factor of greatest importance. For this purpose a 
method for maintaining original reservoir pressure by increasing the natural water 
drive was devised and is being practised in the Midway Field, Arkansas. So far as 
known, this is the first instance in which injection of extraneous water has been 
applied to an entire pool—and in the very early stages of its productive life. This 
method should be applicable to many other newly discovered or partly depleted oil- 
pools where a deficiency of natural water drive can be recognized or where reservoir 
conditions are such that artificial water drive could be applied. Data from Midway 
Field, Arkansas, are presented which demonstrate a certain degree of control over 
pressure behaviour in a large part of the reservoir by means of fresh-water injection. 
Reservoir pressures were increased in an area | mile in diameter during a period when 
withdrawals from the pool as a whole were considerably increased. Over the five- 
month period following initial injection, the average reservoir pressure for the entire 
field declined at a negligible rate, whereas until that time the average reservoir pressure 
had fallen at the rate of approximately 4 lb./sq. in./day. , 

It is concluded that the results obtained at Midway will invite the adoption of this 
practice in other pools. Careful study and caution are appropriate when different 
conditions are met. Under certain conditions other secondary means of control would 
be found preferable. In many similar reservoirs, however, there is every likelihood 
of its successful and profitable application. A. H. N. 


352.* The Criteria for Determining an Oil-Field’s Susceptibility to Secondary Recovery 
Methods. Anon. Oil Wkly, 22.11.43, 111 (12), 23. Submitted by the Standing Sub- 
Committee on Secondary-Recovery Methods of the Topical Committee on Production 
Practice, Division of Production, American Petrolcum Institute.—The fact that second- 
ary-recovery operations may yield very satisfactory results in one certain field is no 
definite criterion that the same degree of success will be attained in others, even though 
they may be located in close proximity and produce from the same oil-bearing forma. 
tion. Unfortunately, in the past elaborate plants, involving very considerable invest- 
ments, have been installed without proper investigation of reservoir conditions, just 
because secondary-recovery operations in nearby areas have been successful. By 
accident, some of the projects so commenced have produced a satisfactory recovery, 
but in other instances the increase in production has not been sufficient to return the 
development expenses. Part I of this paper gives in scheduled sequence the informa- 
tion required for a study of secondary-recovery possibilities of an oil-field. This 
schedule is most detailed. A. H. N. 


853.* Determining Probability of Success of Secondary Recovery Operations. Part I. 
J.H. Cable. Oil Wkly, 29.11.43, 111 (13), 17. See also Oil Gas J., 11.11.43, 42 (27), 
199. Paper Presented before American Petroleum Institute——The paper deals with the 
two problems, gas-injection and water-flooding. For gas injection: a proposed gas- 
injection project must necessarily include facilities for the injection of gas or air into 
the producing horizon. Designing suitable equipment requires a general knowledge 
of the installed producing facilities and an accurate evaluation of the volumes and 
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pressures necessary for a successful and profitable venture. Preliminary field tests 
and the assembling of comprehensive data are necessary. The field tests necessary 
for the design of a gas-injection project include the determination of reservoir charactor. 
istics as they pertain to the amount of displacement necessary for profitable results, 
the required volumes of injected gas to obtain this displacement, and the availability 
of the necessary injection medium. 

For water-flooding a preliminary examination of the project may or may not justify 
the expenditures necessary for a detailed analysis of the probable increase in recovery 
and the equipment required to complete the installation. If the survey is justified, 
it is important that one or more strategically located wells be cored through the pro. 
ducing horizon. After theoretical calculations have been made, possibly after a pilot- 
plant operation has been studied, the project’s maximum volumes and pressures have 
been determined, and analyses of the available water supplies have indicated the 
proper treating method, then the design of the plant is simple. The advisability and 
design of a water-flooding project should be based on a proper analysis of the informa. 
tion acquired in the field and laboratory. A. H. N. 


354.* Determining Probability of Success of Secondary-Recovery Operations. Part 2. 
C. R. Fettke, P. A. Dickey, D. Rogers, R. P. Torrey, and C. J. Wilhelm. Oil Wkly, 
6.12.43, 112 (1), 24. Paper Presented before American Petroleum Institute —In order 
to analyse the influence that geologic factors have on the secondary-recovery possi- 
bilities of a particular pool, the available subsurface geological information and pro- 
duction data should be assembled in graphic form on a structure map on top of the 
oil-sand and on an isopach map of the sand. A number of sections parallel to the 
long axis of the pool, and at right angles to it, should be constructed. In connection 
with the study of data, the effects of primary reservoir performance on secondary. 
recovery possibilities should be taken into consideration. If the preliminary investiga- 
tion indicates that the pool or tract has secondary-recovery possibilities, a core-testing 
programme should be laid out to check and supplement the geological data on the 
sand body and to obtain information in regard to the porosity, oil and water saturation, 
and permeability of the sand. 

The amount of oil recoverable by secondary-recovery methods is a deciding factor 
in determining the feasibility of such an operation. The procedure for its determina- 
tion is outlined. Sand uniformity in relation to secondary recovery is analysed. 
Texture and mineralogical composition of the sand are considered. The influences 
that shale partings in the sand, the shape and geological patter of reservoir, structure, 
and depth of the sand have on secondary-recovery operations are discussed. The 
geological factors that have to be taken into consideration in selecting the method of 
secondary recovery best suited to meet certain conditions are pointed out. Limestone 
reservoirs are briefly discussed. Many pools possess geological features that permit 
most efficient exploitation by secondary-recovery methods only when some form of 
unitization is adopted. A. H. N. 


355.* Factors in Selection of Surface Pumping Equipment. J. Zaba. Oil Gas J., 
9.12.43, 42 (31), 50.—The selection of a pumping unit resolves itself into a considera- 
tion of several interrelated factors. In addition to the necessity for determining 
expected peak loads and calculation of peak torque, questions of counterbalance, 
length of stroke, minimum downstroke loads, and speed of operation have also to be 
considered. These are briefly studied. The A.P.I. standards of rating are given 
with a short discussion. The formule given in the specifications assume existence of 
certain specified conditions, such as proper counterbalancing, absence of torsional 
vibration, good repair of surface pumping equipment, proper foundations and others. 
Under these assumptions standards are given for design of gears, housing, shafts, and 
bearings, and formul for calculations of peak torque ratings of gears and roller chain 
drives. 

The standards also include suggested method for computing of well loads for the 
purpose of calculating the peak torque when other data are not available. Slonneger’s 
formula is recommended for this purpose. Cognizance is given to the fact that the 
formula does not give close agreement under all conditions, with actually measured 
loads. Work is being done on correlation of available data in order to determine if 
any other of the available well-load formule should be substituted, but for the time 
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being, as in the past, Slonneger’s formula is still recommended. Denoting by P the 
peak polished-rod load as calculated from the load formula, the A.P.I. specifications 
recommend the following method for arriving at the resulting peak torque to be used 
for rating of reducer : 


NL = 0-4P or NL = P — CB — whichever is larger 


where NL = net peak polished-rod load, lb., CB = actual effective counterbalance 


force, lb. 
After the net peak polished-rod load is determined, the peak torque is arrived at 


from the formula : 
T=NLx 8, 
2 


where 7’ = peak torque, inch-pounds, S = polished-rod stroke, inches. 
A. H. N. 


$56. Drilling and Production Patents. T. B. Wayne. U.S.P. 2,331,279, 12.10.43. 
Appl. 31.3.39. Treatment of mud-laden drilling fluids. 

T. B. Wayne. U.S.P. 2,331,280, 12.10.43. Appl. 31.3.39. Treatment of mud- 
laden drilling fluids. 

T. B. Wayne. U.S.P. 2,331,281, 12.10.43. Appl. 31.3.39. Treatment of mud- 
laden drilling fluids. 

T. B. Wayne. U.S.P. 2,331,282, 12.10.43. Appl. 5.6.39. Treatment of drilling 
fluids. 

H. W. Ballad. U.S.P. 2,331,293, 12.10.43. Appl. 5.11.41. Whipstock. 

G. F. Nicolson. U.S.P. 2,331,341, 12.10.43. Appl. 9.1.42. Drilling hook. 

L. W. Stahl and R. L. Foster. U.S.P. 2,331,513, 12.10.43. Appl. 18.12.37. 
Flush pump. 

R. Bassinger. U.S.P. 2,331,532, 12.10.43. Appl. 4.8.40. A well-packing device 
and plug. 

H. C. Glitsch. U.S.P. 2,331,550, 12.10.43. Appl. 11.3.40. Means for controlling 
flowing wells. 

J. E. Hoffoss and J. C. Stokes. U.S.P. 2,331,553, 12.10.43. Appl. 1.6.42. Coring 
apparatus. 

J. McEwen and J. P. Selberg. U.S.P. 2,331,558, 12.10.43. Appl. 14.2.41. 
Portable derrick. 

J. McEwen. U.S.P. 2,331,559, 12.10.43. Appl. 26.7.41. Portable derrick. 

C. M. Blair. U.S.P. 2,331,594, 12.10.43. Appl. 23.1.42. Process for increasing 
production of petroleum oil from siliceous strata and the treating agent therefor. 

M. F. Rogers and L. T. Mann. U.S.P. 2,331,631, 12.10.43. Appl. 18.7.41. Sand 
bailer. 

P. H. Jones. U.S.P. 2,331,696, 12.10.43. Appl. 16.2.42. Cement-cut drilling 
mud treatment. 

D. Hanes. U.S.P. 2,332,114, 19.10.43. Appl. 21.9.40. Pump-out equalizing valve 
for formation testers. 

M. Schlumberger. U.S.P. 2,332,348, 19.10.43. Appl. 20.8.38. Method and device 
for referring a level in a borehole to the bottom of said borehole. 

R. I. Gardner. U.S.P. 2,332,567, 26.10.43. Appl. 26.2.41. Apparatus for deter- 
mining leaks in drill-pipe. 

D. W. Auld and O. B. Anderson. U.S.P. 2,332,685, 26.10.43. Appl. 25.4.41. 
Tubing make-up device. 

W. A. Dickson. U.S.P. 2,332,700, 26.10.43. Appl. 17.11.41. Cooling means for 
catheads. 
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H. E. Freeman. U.S.P. 2,332,708, 26.10.43. Appl. 22.10.41. Electric heater for 
oil-wells. 


J. 8. Page. U.S.P. 2,332,748, 25.10.43. Appl. 18.11.41. Combination-rod safety 
joint and tubing drain. 


J.S. Page. U.S.P. 2,332,749, 26.10.43. Appl. 11.7.42. Tubing anchor. 
J. E. Flaming. U.S.P. 2,332,787, 26.10.43. Appl. 25.6.40. Valve for oil-wells, 


M. Williams. U.S.P. 2,332,882, 26.10.43. Appl. 21.10.39. Plugging off water. 
sands. 
D. Silverman. U.S.P. 2,332,873, 26.10.43. Appl. 25.5.42. Differential radio. 
activity logging. 
A. H. N. 
Transport and Storage. 


357.* Calculating Fractional Contents of Horizontal Cylindrical Tank. R. G. Lovell. 
Petrol. Engr, Nov. 1943, 15 (2), 87-92.—A method is described for préparing tables to 
show the contents of cylindrical tanks placed in a horizontal position, from a deter. 
mination of the dip. Such tables are intended for use where the cost of accurate 
strapping is not justified, but where a reasonable degree of accuracy is still required, 
such as in refinery operating tanks. As illustration, tables are developed for a 
cylindrical tank 8 f t.1} in. in diameter by 18 ft. 104 in. long, and having bumped ends 
of radius equal to that of the cylindrical section. R. A. E. 


358.* Internal Insulation for Pipes Under High Pressure. W.H. Hill. Petrol. Engr, 
Nov. 1943, 15 (2), 165-166.—The limited availability of high-alloy steels for use in 
processes involving high temperatures and pressures has resulted in the development 
of internal insulation of pressure pipes which permits the use of carbon steel for their 
construction. Insidline construction, developed by the Baldwin-Hill Co., consists of 
a layer of insulating material placed against the inner surface of the pressure piping 
and retained and protected by metal liners suitably arranged. The insulating material 
is a felted block with a diatomaceous earth base reinforced with amosite asbestos 
fibres. The inner liner is not required to resist pressure, and is therefore not made 
pressure tight. The composition and thickness of the liner can be varied to suit 
conditions of temperature, corrosion, erosion, and velocity. 

The primary objective of the system is to hold ths temperature of the pressure piping 
to 650° F. or lower to permit the use of carbon steel pressure piping. The secondary 
objective is heat conservation. 

Methods of construction used for varying sizes of pipe, for elbows, and for expansion 
joints are described. Temperature distribution in pipes having internal insulation 
under varying conditions of air temperature and wind velocity are illustrated. Applica- 
tions for a variety of purposes have been made for pressures up to 300 p.s.i., tempera- 
tures up to 1500° F. and velocities up to 500 ft. per sec. R. A. E. 


359.* Water Film Most Apparent Cause of Corrosion in Susquehana Pipe-Line. J. M. 
Pearson. Oil Gas J., 11.11.43, 42 (27), 254-258.—The Susquehana pipe-line was one 
of the first designed for products distribution, and in the first section constructed no 
provision for line clearing was made, since internal corrosion was not anticipated. 
Friction measurements, corrected to standard conditions, were taken over a number 
of years, and the results presented show the increase in friction with time and the 
improvement achieved when arrangements for scraping at regular intervals were 
installed. There is no evidence yet that serious internal pitting or reduction of wall 
thickness has occurred or that internal corrosion exceeds 0-1%, of pipe wall per annum. 
The use of small test specimens in the line has been discontinued, as results bore no 
relation to service experience. The cause of interior corrosion appears to be the water 
film which adheres to the inner pipe wall. In the presence of light products the wall 
is preferentially wetted by water, but when heavier products are pumped, some waxy 
constituents appear better able to wet the walls than water, and hence tend to cover 
and protect it. The presence of the water film and availability of oxygen in the 
gasoline stream enable corrosion to proceed, and in an untreated unscraped line the 
form taken is similar to that of corrosion in moist air. The amount of water adhering 
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to the walls in a 6-in. line is estimated at 1}-2 bri. per mile. The amount of oxygen 
required to oxidize the iron removed as scale is about one-tenth of that required to 
saturate the gasoline stream,at atmospheric pressure. 

Since internal corrosion is small and distribution even, the main problem to solve 
was maintenance of line capacity, for which scraping was found effective. The type 
of scraper used is described. 

With regular scraping, pairs spaced 15-30 mins. are run, but where conditions pre- 
clude regularity it is usually better to run more than 2, or to run pairs at more frequent 
intervals to restore line capacity. In general, the corrosion and the scrapers used to 
maintain capacity have had no bad effect on the products pumped, the —— 
material, after removal of debris, being suitable for delivery. R. A. E. 


360.* Sodium Nitrite as Corrosion Inhibitor in Gasoline Lines. 5S. S. Smith and R. K. 
Schulze. Oil Gas J., 25.11.43, 42 (29), 62.—In a paper presented before the A.P.I. 
meeting, Chicago, Illinois, in November 1943 as contribution to the “‘ Symposium on 
Combating Internal Corrosion of Products Pipe-lines’’ a review is given of develop- 
ments in the use of sodium nitrite solution for inhibiting corrosion in pipe-lines carry- 
ing gasoline. The solution is injected at each pump station, caustic soda being added 
to give the effluent water a py value of 7 or higher. The Wood River—East Chicago 
line has been treated since September 1939, the rate being increased to 4 lb./day in 
September 1940, and in September 1942 the running of scrapers was found to be 
unnecessary. Several other lines have been similarly treated, it being found necessary 
to maintain over-inhibition and the use of scrapers when converting crude lines into 
products service, in order to remove the protective coatings formed during crude 
service. When scale removal is reduced to a low level, the amount of inhibitor used 
can be reduced, it being advisable to maintain 1—-2% inhibitor concentration in the 
effluent water and to keep the amount of water in the line as low as possible. 


C. L. G. 


Crude Petroleum. 


361.* An Investigation of U.S.S.R. Crude Oils. (Translated from Zhurnal Prikladnoi 
Khimii, 1939, 12 (4), 563.) G. D. Gal’pern and G. A. Musaev. Petrol Engr, October 
1943, 15 (1), 98-104.—The investigation was undertaken with the object of accumulat- 
ing experimental data which will aid the creation of a genetic classification of crude 
oils. It will throw some light on the relation between the components of crudes 
(hydrocarbon and non-hydrocarbon), their history, sources, and conversions during 
geologic time. Samples of 10 different crudes, 4 Pliocenic, 2 Miocenic, 2 Oligocenic, 
and 2 Carbonaceous have been partly examined, and work is still proceeding. 

Tables presented show (1) location of wells and age of oil-bearing sands, (2) yields 
of cuts obtained at various temperatures during distillation of up to 250°C. in a 
Widmar-Dobryanski tower, (3) refractive indices of fractions and gravities of crude 
oils, (4) results of determination of the free and combined bases, strong acids, phenols 
and weak acids, carbenes, asphaltenes, and silica gel resins. 

Methods employed for the isolation and determination of the contents of these 
materials are described and departures from normal analytical procedure clearly 
indicated. 

The preliminary results indicate some relation between the content of bases, strong 
acids, and properties of the light fractions, particularly for crude oils of about the same 
geological age. A high phenol content was noted in the case of Old Grozny and Nefte- 
dag crudes and merits further investigation. R. A. E. 


Gas. 


$62.* Normal Butane. R.C. Alden. Oil Gas J., 29.4.43, 41 (51), 59. See Refiner, 
May 1943, 22 (5), 145 (J. Inst. Petrol., 1943, 29 (239), 412 a, Abstract No. 1072). 
Cc. G. G. 


363.* Reforming Refinery Still Gases for Market Consumption. R. L. Bevan. Oil 
Gas J., 19.8.43, 42 (14), 52.—Since October 1943 the Union Gas Co. of Canada has 
operated a reforming unit in which surplus cracking still gas from the Sarnia Refinery 
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of the Imperial Oil Co. is processed to make it interchangeable with the Union (Co.'s 
natural gas, which is widely distributed throughout this district for use as fuel. 

From 2-6 to 6 million cu. ft. of refinery gas is passed dajly to the adjacent premisgs 
of the Union Co., its calorific value being determined. This varies from 1200 to 
1800 B.T.U. per cu. ft. Before reforming, H,S is removed by the Burrell—Dayton 
lime slurry process. 

The gas is then passed to the reforming equipment, where a proportion (approxi. 
mately one-quarter) is reformed by the Faber process to yield a 400 B.T.U. gas. The 
reformed portion is cooled and washed by a water spray, and passed to an oil scrubber 
for naphthalene removal. Tar and condensable impurities are separated in Cottrell 
electrical precipitators. The clean reformed gas is then reblended with the untreated 
still gas to produce a mixture of 1000 B.T.U., which passes to storage. Before dis. 
tribution the gas is compressed and passed through high-pressure oil-scrubbers to 
remove the last traces of naphthalene. 

The total overall thermal conversion efficiency is 96-15%. 

The following equipment is briefly described: (a) lime-slurry sulphur removal 
equipment; (5) reforming generators (six units each of 1 million cu. ft. per day 
capacity); (c) oil-scrubbers; (d) Cottrell precipitators; (e) gas-holders; (f) steam 
boilers for heating; (g) water-pumps; (h) gas-engine compressors. Cc. G. G. 


Cracking. 


364.* Octane Number of Catalytic Gasoline Varied by Operating Methods. 1. V. 
Murphree, C. L. Brown, H. G. M. Fisher, E. J. Gohr, and W. J. Sweeney. Oil Gas J., 
3.6.43, 42 (4), 51. See Industr. Engng Chem., 1943, 35, 768 (J. Inst. Petrol., 1943, 29 
(238), 386 a, Abstract 990). C. G. G. 


365.* Sunray Makes Codimer and Polymer Gasoline in Tandem Units. Anon. (il 
Gas J., 4.11.43, 42 (26), 32.—In order to obtain and retain the maximum amount of 
the non-selective high-octane-value polymer, and to raise the gasoline yield and reduce 
T.E.L. costs, a system was designed in which, by a selective polymerization of the total 
gases from a Dubbs unit, a codimer could be produced; and a polymer gasoline from 
a non-selective reforming unit, using the overhead gases from the codimer unit. The 
pressure distillate from the Dubbs plant is passed to a stabilizer operating at 345° C., 
the overhead temperature being 130°C., and is reduced to 6 p.s.i. Reid pressure, 
with a I.B.P. of 106°C., and E.P. of 400°C. The overhead gases, containing about 
27% olefins and 0-04% sulphur, are desulphurized in a Girbotol unit. The H,S-free 
gases are compressed to 500 p.s.i. in one stage and the temperature reduced from 220° 
to 120° F. and the water from the vapours separated. The vapours are heated to 
335° F. and pass to the first of two catalyst chambers at a rate of 750,000 c/f/hour 
with 1,250,000 c/f/hour of dry gas as make-up to maintain the required gas volume. 
As the polymerization reaction is exothermic, some of the product stream is injected 
into the lower parts of the catalyst towers at 90—100° F. to offset the rise due to the 
reaction. The temperature is maintained steady at 335° F. to assist the polymeriza- 
tion of the butenes and limit the reaction of other olefins present. The yield of codimer 
in the effluent gases is 1-22%. The stream from the catalyst chamber passes to the 
codimer stabilizer, where it is stripped at 310° F. at 260 p.s.i., the top temperature 
being 130° F. The codimer flows from the bottom to storage, it has an A.P.I. gravity 
of 65, and a boiling range of 120—370° F. after a final stripping to a 5 p.s.i. Reid pressure 
and an octane value of about 82; and does not need any treatment. The overhead 
light gases from the stabilizer is divided, part for recycling, to the codimer unit, the 
balance being compressed to 550 p.s.i. and heated to 460° F. passing to another pair 
of catalyst towers for polymerization. In this unit no attempt is made to hold down 
the temperature, which rises to 490° F. at the catalyst tower exit. About 0-5% of 
water is added to prevent the catalyst drying and seriously reducing its activity. 
After passing out of the tower the vapours enter the polymer stabilizer, from which 
the overhead gases may flow for recycling, or for use as fuel. The polymer gasoline is 
taken from the bottom of the stabilizer. It has an A.P.I. gravity of 85, with an I.B.P. 
of 60° F., and E.P. of 374° F., with 50% temperature of 338° F., indicating a scarcity 
of light products, 45%, or more, distils between 338° and 374° F. The octane value 
is 72, the yield being 1-36%. 
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The combined system is capable of a wide range of operation. A simple flow sheet 
is shown. Tables I and II referred to in the text as showing the composition of the 
P.D. vapours and the distillation characteristics of the codimer, are missing. 

w. 


Cracking . Calculations for Reforming Operations. C. R. 
Wagner. Oil Gas J., 4.11.43, 42 (26), 40.—In determining the best returns that are 
possible in the reforming of straight-run gasolines, a useful guide is provided by the 
* octane-barrel-improvement ”’ figure, which is calculated from the results of reform- 
ing tests on selected naphtha fractions. It is computed in the following way :— 
Multiply the barrels of reformed gasoline made per 100 bri. of total straight-run 

gasoline in the crude, by the octane number of the reformed gasoline, and subtract 
the product of the bri. of reformer charge per 100 bri. of total straight-run, by the 
octane number of the reformer charge. The results of reforming tests on three 
naphtha fractions from an Illinois straight-run gasoline are given, when computed 
as described the octane-barrel-improvements are 

250—400° : 55-7 (0-8 « 65-3 — 33-7) = 1032-7 

300—400° : 36-5 (0-8 x 62 — 28-2?) = 781-1 

325-420° : 21-3 (0-8 = 56-7 — 20-5) = 529-5. 


The lead susceptibility of the total gasoline produced, and the cost, per barrel, of 
reforming the naphtha are not considered in the computation. The T.E.L. require- 
ments for the three blends of reformed naphtha, straight-run, and cracked gasoline, 
for 80, 81, and 82 octane ratings, in relation to per cent. yield of total gasoline, are 
shown in graphs. Graphs are given showing: (1) the rates of decomposition of 
n-paraffins in relation to boiling points, and (2) per cent. yields of debutanized naphtha 
(when yield of product is 80%) in relation to coil temperature. From the results it 
is possible to ascertain: (1) the best reforming temperature for a naphtha fraction, 
(2) the loss incurred in the reforming process, and the most suitable naphtha fraction 
selected to obtain the maximum yield by reforming, so that the finished blend may 
conform to a given specification. It is observed that the best returns are obtained 
by the reforming of a naphtha cut having as wide a temperature range as possible, 
as demonstrated by the ‘“ octane-barrel-improvement "’ number. W. H. C. 


$67.* Cracking with Catalysts. C. L. Thomas, N. K. Anderson, H. A. Becker, and 
J. McAfee. Oil Gas J., 11.11.43, 42 (27), 131-142.—Certain fundamental principles 
to be observed in the manufacture of synthetic catalysts, particularly the silica— 
alumina type used in fluid catalytic units, are given. The superiority of synthetic 
over natural catalysts in regard to stability at high temperature is illustrated, and 
methods adopted to control quality of the commercially produced synthetic catalyst 
are described. For a given gas—oil consumption, natural catalysts produce more 
gasoline and less gas than synthetic silica-alumina, but the gasoline is more olefinic 
and less aromatic under comparable conditions. Although more expensive, the 
synthetic catalyst is thus much the superior for production of aviation base stock. 

When oil vapours are contacted with catalysts, the extent of conversion into other 
products is dependent on operating conditions. An increase in conversion can be 
obtained by (1) a higher temperature, (2) a higher pressure, (3) a lower space velocity, 
and (4) a higher catalyst /oil ratio. In fluid catalytic cracking, space velocity is defined 
as the weight of oil charged per hour per weight of catalyst in the reaction zone, and 
catalyst /oil ratio as the ratio of weight of catalyst entering the reactor per hour to the 
weight of oil charged per hour. 

The inost important factors controlling product distribution are the type of catalyst, 
conversion level, and quality of charging stock. The subsequent discussion is limited 
to the use of U.O.P. type “ A” catalyst. Using the conversion to mean the degree 
to which cracking reactions have taken place, increased conversion results in (1) 
increases, at accelerating rate, in dry gas and coke formation, (2) increase in a more 
linear manner in C, and C, fractions, with increase in saturation, resulting in a maxi- 
mum for butylene yield at a given temperature, (3) increase in yield of gasoline up 
to a maximum followed by a decrease. If conversion is held constant, increase in 
temperature results in increase in yield of dry gas and decreases in yields of C,, gaso- 
line, and coke. Typical results obtained by once-through operations under varying 
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conditions with properties and yields of products are tabulated. Increase in con. 
version in a given temperature range tends to reduce olefin content of all products, 
and in the gasoline range is accompanied by increase in aromatics, leading to superior 
leaded anti-knock ratings. 

Increase in U.O.P. characterization factor of charging stock at given conversion 
and temperature results in increased unsaturation of all products and decreases in iso- 
paraffin content of C, and C, fractions and aromatics in aviation gasoline. 

The foregoing discussion has been limited to typical gas-oils boiling 400—750° F. ; 
stocks of appreciably lower average boiling point require more severe processing 
conditions for a given conversion level and the products are less olefinic, gaseous 
products contain more isoparaffins and liquid products more aromatic. Conversely, 
heavier stocks crack more easily and the products are more unsaturated. Through- 
puts, yields, and product qualities for once-through and recycle operations on the same 
stock are compared. 

Normally, aviation base stocks produced by fluid catalyst plants require treatment 
to reduce olefin content. This may be accomplished by (a) further catalytic treatment 
resulting in improved product quality but reducing potential capacity of the plant for 
cracking gas-oil, (6) acid treatment, which gives a less marked improvement in quality 
and involves loss of hydrocarbons and appreciable acid consumption, (c) liquid phase 
treatment in presence of U.O.P. solid catalyst which gives an improvement in quality 
comparable with acid treating, but enables the high-boiling material produced to be 
recracked. Catalyst regeneration and the operations involved in single-stage and two- 
stage plants are described. R. A. E. 


368.* Recent Developments in T.C.C. Processing. T. P. Simpson, L. P. Evans, C. V. 
Hornberg, and J. W. Payne. Oil GasJ., 11.11.43, 42 (27), 262—268.—The most signifi- 
cant development is the production of more rugged catalysts, particularly the bead 
catalyst, which has enabled improvements in equipment and processing technique to 
be applied. The main modifications are: (1) elimination of internal baffling in 
reactors, originally installed to ensure efficient contact between vapours and catalyst. 
This permits increased capacity and wider flexibility with respect to space velocity. 
An added feature is that reactors can be adapted to countercurrent or concurrent flow. 
(2) Improvements in the kiln used for reactivating catalyst and simplification of opera- 
tion. Control of regeneration temperature is achieved without re-circulation of flue 
gas or catalyst, and surplus heat is used to produce high-pressure steam. (3) With 
bead catalyst, larger throughput or substantial increase in product quality can be 
achieved in a given plant conventionally operated, and with selected stocks it is 
possible to produce aviation base stock by one-step processing. (4) The range of 
suitable charging stocks has been extended from gas-oils only to include others, notably 
light and heavy virgin naphthas. These naphthas can be catalytically reformed to 
yield aviation base stocks having leaded octane ratings (AFD-—1C) of 98-100 using 
bead catalyst. Products obtained from thermal reforming, polyforming, and hydro- 
forming of virgin naphthas may also be employed. 

The application of the process to the manufacture of motor gasoline is also discussed. 

R. A. E. 


369. Patents on Cracking. W. L. Benedict. U.S.P. 2,319,199, 18.5.43. Appl. 
16.5.41. In a conversion process a hydrocarbon oil in admixture with a metal halide 
catalyst is cracked in a vertical reaction zone. On removal from the lower portion 
of the reaction zone, a relatively clean oil and a liquid containing suspended catalyst 
are separated from the mixture. Charging oil is added to the relatively clean oil, 
and the mixed oils are heated to cracking temperature and introdyced into the reaction 
zone at an intermediate point. Fresh metal halide catalyst is added to the liquid 
containing suspended catalyst, and the resultant mixture is introduced into the upper 
portion of the reaction zone. Vapours are removed from the upper portion of the 
reaction zone and subjected to fractionation and condensation. 


C. H. Angell. U.S.P. 2,319,301, 18.5.43. Appl. 9.5.40. In a conversion process 
hydrocarbon oil is cracked in admixture with a powdered cracking catalyst. The 
resultant products are separated into vapours and a residual liquid containing the 
powdered catalyst. The vapours are fractionated to condense the heavier fractions. 
The resultant reflux condensate is thermally cracked, and the products thus formed 
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are contacted with the catalyst-containing residual liquid in a vaporizing zone which 
is maintained under catalytic conversion conditions. 


A. Woerner. U.S.P. 2,319,836, 25.5.43. Appl. 1.11.39. In a process for catalytic- 
ally cracking hydrocarbon oils in the vapour phase, oils within the boiling range 
250-380° C. are contacted at about 455° C. with a pulverulent cracking catalyst pre- 
heated to about the same temperature. Contact is maintained only for a limited 
time, which precludes substantial cracking in this zone. Catalyst and oil vapours 
are then passed to a second zone in which there is a greater volume of catalyst than 
hydrocarbon vapours. In this way deposition of coke on the catalyst is minimized, 
also diminution of activity of catalyst. 

W. T. Hancock. U.S.P. 2,319,926, 25.5.43. Appl. 27.11.39. Petroleum oil sub- 
stantially within the kerosene distiilate—gas oil range is refined in the following way. 
A stream of the oil is passed through a cracking zone and there heated to cracking 
temperature. Cracked hydrocarbons are passed into a reaction zone containing a 
body of divided adsorptive material, and are subjected to cracking and polymeriza- 
tion. A body of the hydrocarbons in liquid phase is maintained within the lower part 
of the divided adsorptive material. Mixed liquid and vapour fractions are subjected 
to intimate contact and agitation within an extended height of the material above the 
liquid hydrocarbons. This is achieved by introducing the hydrocarbons from the 
cracking zone directly into the body of liquid hydrocarbons, so that the liquid fractions 
are upwardly displaced by the vapours. The material is thus constantly washed in 
the presence of vapours undergoing conversion. Polymers being formed are con- 
stantly removed. Finally, vapours are removed from the reaction zone and condensed 
to produce gasoline. Unvaporized residual oil and its contained polymers are with- 
drawn from the body of liquid hydrocarbons. H. B. M. 


Hydrogenation. 


$70. Patents on Hydrogenation. A. V. Grosse and W. J. Mattox. U.S.P. 2,319,452, 
18.5.43. Appl. 24.2.39. In the dehydrogenation of naphthene hydrocarbons, vapours 
of these hydrocarbons are contacted under dehydrogenating conditions with y alumina 
supporting a compound of a metal selected from those in the left-hand column of 
Group V of the Periodic table, consisting of vanadium, columbium, and tantalum. 
H. B. M. 


Polymerization and Alkylation. 


$71. Patent on Polymerization and Alkylation. V.N. Ipatieff and H. Pines. U.S.P. 
2,318,781, 11.5.43. Appl. 8.6.40. In a process for synthesizing hydrocarbons, an 
isoparaffin is alkylated with an olefin in the presence of a solid composite resulting 
from the heating of a mixture of aluminium chloride and a refractory porous material 
under superatmospheric pressure and at a temperature above the normal sublimation 
point of aluminium chloride. 


D. G. Blaker. U.S.P. 2,320,118, 25.5.43. Appl. 22.4.40. In a process for the 
conversion of hydrocarbons a granular aluminium oxide catalyst is used. The 
catalyst consists of alumina which has been subjected to the action of an aqueous 
solution containing as the sole active component not more than 6% by weight of an 
alkalizing material, which on heating to a high temperature yields a non-volatile 
residue containing an element selected from the alkali metals and the alkaline-earth 
metals. 


B. Sellmeyer. U.S.P. 2,320,199, 25.5.43. Appl. 30.11.40. In a process for 
alkylating low-molecular-weight paraffinic hydragarbons with low-molecular-weight 
olefinic hydrocarbons to form paraffinic hydrocarbons, sulphuric acid alkylation 
catalyst, together with the hydrocarbons to be converted, are introduced into a 
reaction zone. The zone is maintained at conditions designed to vaporize unreacted 
hydrocarbons, including the lower-boiling hydrocarbons. Vaporized hydrocarbons 
are withdrawn and cooled to condense at least part of them. Some of the cooled 
hydrocarbons are reintroduced into the reaction zone, and some are passed to a 
fractionating zone. Cooled hydrocarbons in the latter zone are separated into a 
condensate fraction containing constituents suitable as reactants in the alkylation 
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reaction, and a vapour fraction containing lower-boiling hydrocarbons unsuitable for 
this purpose. The condensate fraction is passed to the reaction zone and the vapour 
fraction is withdrawn. 


F. H. Bruner and W. E. Skelton. U.S.P. 2,320,336, 1.6.43. Appl. 15.9.39. In the 
manufacture of high-anti-knock gasoline hydrocarbons by alkylation of an isoparaffin 
with C, and C, olefins in the presence of a liquid alkylation catalyst which normally 
causes substantial hydropolymerization of C, olefins, the following operations are 
included. A hydrocarbon fraction comprising a C, olefin is contacted with the liquid 
alkylation catalyst containing absorbed propylene, so that the C, olefin is absorbed 
under conditions avoiding substantial hydropolymerization. Afterwards absorbed 
olefins are contacted with an isoparaffin in the presence of liquid alkylation catalyst to 
produce desired gasoline hydrocarbons. H. B. M. 


Refining and Refinery Plant. 


$72. Use of Chiorates in Refining High Sulphur Gasolines. N.E. Vishnevskii. Petrol. 
Engr, May 1943, 14 (8), 157.—Translated from the Russian journal Vostochnaya Neft, 
this article deals chiefly with a laboratory investigation into the use of strong oxidizing 
agents in the treatment of high sulphur gasolines. Difficulties arose with the gasolines 
obtained from the crudes of the ‘‘ Second Baku "’ (oil-fields in Eastern European Russia 
brought into production during the second Five-Year Plan), and calcium hypochlorite 
was found much more effective than sulphuric acid and caustic soda, whilst chlorates, 
available cheaply in large quantities in Russia, were still better. 

The respective merits of the chlorates of calcium, sodium, and potassium are dis- 
cussed. The experiments were carried out in a laboratory propeller-type agitator, 
modelled on commercial apparatus, and are described in detail. The reagent was an 
acid solution of potassium chlorate. Conclusions were that :— 


(1) The application of aqueous or slightly acidic solutions of chlorates is not 
accompanied by fire or explosion hazards. 

(2) The use of chlorates in the refining of gasolines, insofar as their cost and 
effectiveness are concerned, is preferable to almost all existent methods, including 
the hypochlorite, aluminium chloride, and catalytic hydrogenation at medium 
pressures. 

(3) Chlorate refining is inferior in effectiveness to the catalytic hydrogenation 
process at high pressures but is considerably cheaper and simpler. 

(4) Good results are obtained with straight-run gasoline and satisfactory results 
with cracked gasoline. J. C. 


373.* First Integrated Refinery-Cycimg Plant Unit. C. C. Pryor. Petrol. Engr, 
October 1943, 15 (1), 122-130.—Plants specially designed to implement this scheme 
in South Texas are nearing completion. Four large cycling plants are installing addi- 
tional equipment to enable recovery of isobutane, n-butane, and propane, and general 
descriptions of the equipment and method of operation are given. Production of the 
cycling plants is transported to the refinery of the Great Southern Co. near Corpus 
Christi, from a tank farm and pumping station operated by the Stratten Pipe Line Co., 
which has installed the necessary Hortonsphere tanks. 

The refinery has installed an H.F. alkylation unit, a catalytic dehydrogenation 
unit, and a Dubbs thermo-reforming unit. isoButane and n-butane are piped to the 
refinery separately from the gasoline, naphtha, etc. n-Butane enters the dehydro- 
genation unit for conversion into butylene, which, with the isobutane, constitutes the 
feed for the alkylation unit. 

Debutanized distillate is de-isopentanized, and the isopentane blended with alkylate 
and straight-run aviation base sto&k to produce aviation gasoline. 

The remainder of the distillate is split into two parts, the light fractions being used 
for 87 octane aviation gasoline production, and the heavier fractions are charged to 
the Dubbs thermo reformer for production of motor spirit. R. A. E. 


374. Desulphurization of Petroleum Distillates with Zinc Hydroxide. (Translation 
from Vostochnaya Neft, 1940, 7-8.) K. A. Musatov and L. G. Krymova. Petrol. 
Engr, October 1943, 15 (1), 157-160.—Some preliminary experiments in connection 
with the zine chloride process indicated that zinc hydroxide was responsible for the 
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desulphurization noted. Further tests were carried out by contacting the vapours 
of products obtained from Ishimbaevo crude with pulverized and compressed hydroxide 
in a reactor at temperatures ranging from 200° C. to 500°C. All the untreated pro- 
ducts possess considerable sulphur content, and the treatment effected a marked 
reduction in all cases. 

On the laboratory scale continuous desulphurization of naphtha was achieved by 
contacting the vapour with an atomized solution of zinc oxide in concentrated aqueous 
ammonia in a reactor held at 200° C. 

‘The expelled ammonia was recovered for re-use from a gas separator after condensa- 
tion of treated naphtha. The hydroxide reacted with the sulphur compounds to 
yield zine sulphide, which can be converted into oxide again by burning. 

High sulphur crudes usually contain solutions of chlorides in water emulsions, and 
during processing much corrosion of equipment occurs, due to HC] and H,S. 

Possibilities which therefore exist in connection with the use of solid hydroxide for 
mitigating corrosion of equipment, reducing the sulphur content of distillate products 
and freeing exit gases of H,S, are discussed, and experimental data provided. From 
the particular crude investigated, substantially sulphur-free gasoline and naphtha can 
be obtained, but kerosine and gas-oils are only partly desulphurized by the zinc 
hydroxide treatment. R. A. E. 


375.* Continental’s 100 Octane Gasoline Plant. Anon. Petrol. Engr, November 
1943, 15 (2), 110.—The plant at Ponca City, Oklahoma, is designed to produce 5000 
bri. /day of high-octane aviation gasoline, and cost approximately 12 million dollars. - 

A T.C.C. unit for the production of base gasoline and an alkylation plant are included 


in the scheme, and some of the constructional details and requirements are given. 
R. A. E. 


376.* Wyoming Refinery for Production of Aviation Gasoline. Anon. Petrol. Engr, 
November 1943, 15 (2), 168.—The Frontier Refining Co. is installing new facilities 
which will more than double its crude capacity and permit the manufacture of 100 
octane aviation fuel from Rocky Mountain crude. 

The facilities include the following U.O.P. units: fluid catalytic cracking, H.F. 
alkylation, butane isomerization and thermal reforming, and provision is made for 
processing raw materials from nearby refineries. R. A. E. 


377.* Rebuilding Tubes and Tube Headers. Anon. Oil Gas J., 4.11.43, 42 (26), 53.— 
A procedure for rebuilding worn furnace tubes and headers by electric or oxy-acetylene 
welding is described. The welding should be done with a metal or alloy of the same, 


or better, composition. W. H. C. 


378.* Baltimore Refinery Rebuilt to Produce 100 Octane Gasoline. J. P. O'Donnell. 
Oil Gas J., 25.11.43, 42 (29), 41.—The Baltimore Refinery of the Standard Oil Company 
of New Jersey has been modernized, at a cost of $14,000,000, in order to produce large 
quantities of 100 octane gasoline. The new units include a fluid catalytic cracking 
unit, an alkylation unit, an atmospheric pipe-still, light ends plant, gas compression 
plant, and laboratory with auxiliary equipment, such as piping tankage, etc. The 
pipe-still produces a wide-cut gas-oil for the catalytic cracking unit, as well as naphtha 
for a reforming unit and residue for a vis-breaker. The catalytic cracking unit pro- 
duces mainly aviation gasoline, products for the alkylation unit, light and heavy 
naphtha, refined oil and pitch bottoms. The compressed overhead stream con- 
stitutes the charge for the light ends unit, from which the feed for the alkylation unit 
is recovered. The latter uses the cold sulphuric acid process, part of the feed-stock 
being derived also from other cracking units. A Girbotol hydrogen sulphide scrubber 
and caustic washing system is also available for gas treatment. Cc. L. G. 


379.* The Absorption Factor in Controlling the Absorption Process. R. Maas. Oil 
Gas J., 25.11.43, 42 (29), 50.—The absorption equation derived by Alois Kremser is 
based on the treatment of a relatively lean gas, in which the shrinkage of volume 
through the absorbers, and hence the change in temperature, can be neglected. The 
fraction absorbed is a function of the number of equilibrium plates and of the absorp- 
tion factor L/V K, where L represents mols. of oil, V mols. of gas, and K the equilibrium 
constant. In a specific plant the only variables which have to be taken into account, 
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for computations of the fraction absorbed, are the oil to gas ratio and the temperature. 
To maintain consistent absorption, it is thus necessary to modify the oil/gas ratio 
with changes in absorber temperature. It is suggested that tables showing the former 
ratio, for the products handled, should be available to the operators. In actual 
practice the gas is seldom sufficiently lean enough for changes in oil and gas volumes 
and absorber temperatures to be negligible. In such cases the absorption factor re- 
quires recalculation, taking into account the shrinkage. It is suggested that a good 
enough approximation of the oil-to-gas ratio is given by the average of the lean oi! 
to dry gas ratio and the rich oil to the mean of the top and bottom plate temperatures. 
In view, however, of the difficulty in metering rich gases, and the complexity of the 
computations involved in the more accurate method described, the lean oil to dry gas 
ratio can be used to give a sufficiently accurate indication of the absorption factor. 

Cc. L. G. 


380.* Industrial Control Instrument Settings. L. H. Allen. IJndustr. Engng Chem., 
1943, 35 (12), 1223.—A scientific approach to methods of setting industrial contro! 
instruments for optimum sensitivity is discussed, and it is shown that such methods 
result in the more rapid attainment of the optimum than by the trial and error adjust- 
ments commonly used. The employment of these scientific methods is demonstrated 
by a detailed discussion on the setting of a Foxboro Model 30 Stabilog temperature 
controller fitted to an acetone recovery column to regulate the steam flow. It is shown 
that the Ziegler-Nichols procedure has greater value in the establishment of optimum 
settings for Taylor instruments, since these are calibrated in terms of the units pre- 
sented in the Ziegler-Nichols paper (Trans. Amer. Soc. Mech. Engrs., 64 (8), 759-68). 
The suggestion is put forward that the use of a universal system of units for the 
calibration of various control effects should be standardized by all instrument manu- 
facturers. J. W. 


381. Patents on Refining and Refinery Plant. J. A. Chenicek. U.S.P. 2,318,196, 
4.5.43. Appl. 28.7.41. Hydrocarbon distillates normally tending to form gum are 
stabilized by the addition of a gum inhibitor and a small amount of an amino-pyridine. 
The amino-pyridine increases the potency of the gum inhibitor. 


W. W. Johnstone. U.S.P. 2,318,495, 4.5.43. Appl. 26.7.41. A hydrocarbon oil 
is treated with an alkali metal hydroxide solution containing a nitro-paraffin to reduce 
its sulphur content. 

C. W. Berger. U.S.P. 2,318,582, 11.5.43. Appl. 28.1.42. In a refining process a 
hydrocarbon oil is contacted with an alkali metal hydroxide solution which has dis- 
solved in it an alkali metal salt of a thio acid of phosphorus. 


R. Lee and H. K. Holm. U.S.P. 2,319,694, 18.5.43. Appl. 6.2.41. To separate 
toluene from a mixture containing toluene and non-aromatic hydrocarbons of sub- 
stantially similar boiling point, the hydrocarbon mixture is heated and fed to a 
fractionating column at a point between the ends thereof. A heated water-methanol 
mixture is fed to the column at a point adjacent to and below the hydrocarbon feed. 
A second water-methanol mixture is withdrawn as a side stream from the column at a 
point below the water-methanol feed. This side stream is distilled to separate methanol 
vapour, which is returned to the column at a point below the mixed hydrocarbon feed. 
Toluene is withdrawn from the column at the bottom of the exhausting section and 
a constant-boiling mixture of methanol and non-aromatic hydrocarbons is withdrawn 
from the top of the column. This mixture is condensed and water is added to extract 
methanol. The aqueous methanol is returned to the fractionating column as the total 
water-methanol feed. 


J.P. Walker. U.S.P. 2,319,962, 25.5.43. Appl. 24.6.40. During the treatment of 
oil emulsion fluids such as flow from oil-wells, water and emulsified oil are primarily 
separated and a stratum of water is provided above a heated body of washing water 
on which a body of hot oil is collected in heat-exchange relation with the stratum of 
water. The process includes flowing the hot oil in a segregated path through the water 
stratum to cool the oil and condense liquefiable fractions in it. 

E. M. Nygaardand O. M. Reiff. U.S.P. 2,320,047, 25.5.43. Appl. 24.2.41. Sulphur 
is removed from gasoline by reacting the sulphur compounds in the oil with a wax- 
substituted metal phenate and separating out the resultant reaction products. 
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Cc. A. Cohen. U.S.P. 2,320,266, 25.5.43. Appl. 27.12.39. To reduce the colour 
and corrosive properties of acid-treated oils, they are treated in the neutral state with 
the anhydrous reaction products of metallic magnesium and an organic compound 
possessing a replaceable hydrogen selected from the group consisting of an alcohol 
and a ketone. 

Cc. A. Cohen. U.S.P. 2,320,267, 25.5.43. Appl. 29.12.39. To reduce the colour 
and corrosive properties of acid-treated oils, they are treated in the neutral state first 
with strong alkali, then with a compound having the formula Me(X)n, where Me is 
a metal selected from the group consisting of aluminium, tin, and zinc ; X is a radical 
selected from the group consisting of alkyl, alkoxy, and alkylhalide radicals, n is a 
number equal to the valence of the metal radical selected. 


M. C. K. Jones and R. C. Brandon. U.S.P. 2,320,277, 25.5.43. Appl. 29.10.41. 
During a process of sweetening hydrocarbon oils containing mercaptans which involves 
the dispersion of metal sulphides in the sweetened distillate product, metal sulphides 
are separated from the oils with the help of an aqueous dispersion of a small amount 
of a polysaccharide. 

M. P. Matuszak. U.S.P. 2,320,629, 1.6.43. Appl. 26.5.41. To remove organic 
fluorine compounds from predominantly saturated hydrocarbon materials, the latter 
are contacted with liquid hydrofluoric acid. The resulting hydrofluoric acid extract 
is separated from the hydrocarbon material. The extracted hydrocarbon material 
is freed from a small proportion of dissolved hydrofluoric acid. 


W. B. Chenault and A. E. Miller. U.S.P. 2,321,459, 8.6.43. Appl. 15.1.40. To 
decolorize a mineral oil, it is heated with 2-12% by weight of a decolorizing earth and 
5-60% of naphtha to a temperature between 350° and 450° F. The naphtha is stripped 
from the heated mixture, and afterwards the earth is separated from the decolorized 
oil. The separated earth is reactivated by successive washings, first with naphtha, 
then with a colour solvent, and again with naphtha. Reactivated earth wet with 
naphtha from the washing treatment is used again. H. B. M. 


Metering. 


382. Note on the Energy and Momentum Correction Factors for Flow in Circular Pipes. 
K.F. Tupper. Canad. J. Res., 1942, 20, Sec. A, 195-202.—The energy and momentum 
correction factors are expressed as functions of two integrals depending on the velocity 
distribution. General relations for any stream cross-section are given for the sign 
and relative size of the integrals. Using the Karman-—Prandtl velocity distribution 
laws for circular pipes, the integrals are evaluated numerically and given as functions 
of the bulk Reynolds number, the pipe friction factor, and other useful quantities 
likely to be known in practice. Cc. F. M. 


Chemistry and Physics of Petroleum. 


383. Heat Capacities at Higher Temperatures of Ethane and Propane. B. P. Dailey 
and W. A. Felsing. J. Amer. chem. Soc., 1943, 65, 42-44.—The determinations of the 
heat capacities of air, ethane, and propane from 340—700° K. are described. The 
results compare favourably with calculated values and with results of other 
investigators. 

The Bennewitz and Schulze type of adiabatic flow calorimeter used was modified 
to facilitate manipulation and to increase the accuracy of the results. E. H. W. 


384. Heat Capacities of and Hindered Rotation in n-Butane and isoButane. B. P. 
Dailey with W. A. Felsing. J. Amer chem. Soc., 1943, 65, 44-46.—Gaseous heat 
capacities of n-butane and isobutane have been measured over a range of 340-—700° K. 
and have been presented tabularly and graphically. The structure of these two 
molecules were discussed with respect to these results. E. H. W. 


385. Heats of Vaporization of some Hexanes. J. F. Lemons with W. A. Felsing. 
J. Amer. chem. Soc., 1943, 65, 46-48.—Results are given for densities from 0° C. to the 
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normal boiling points and heats of vaporization from 20°C. to the normal boiling 
points of liquid n-hexane, 2-methylpentane, and 2: 3-dimethylbutane. It was noted 
that the greater the branching of the chain, the smaller the heat of vaporization. 

E. H. W. 


386. Polyalkylbenzenes. XXXII. The Reaction between Dimethylacrylic Acid and 
m-Xylene. L.1I. Smith and L. J. Spillane. J. Amer. chem. Soc., 1943, 65, 202-208.— 
lu order to determine the limits of the rearrangement reaction previously reported in 
J. Amer. chem. Soc., 1940, 62, 2639, a detailed investigation of the action of various 
alkylated hydrocarbons upon £§-dimethylacrylic acid is to be undertaken. 

This paper reports the results obtained with m-xylene. Many new compounds 
incidental to this work are described. E. H. W. 


387. Ionization and Dissociation by Electron Impact: Butene-l. D. P. Stevenson. 
J. Amer. chem. Soc., 1943, 65, 209-212.—The mass spectrum of butene-1 and the 
appearance potentials of various ions in it are tabulated. Previous results on 
isobutylene and the butanes are briefly compared with those now given. The ioniza- 
tion petential of butene-1 was found to be 9-6, + 0-1 e.v., and that of the viny] radical 
9-8, + 0-2 e.v. The heat of dissociation of the C,H,-C,H, bond was deduced to be 
3-3, + 0-2 e.v. E. H. W. 
388. Ionization Constants of Aci- and Nitro-forms of some Nitroparaffins. D. Turn!!! 
and 8.H. Maron. J. Amer. chem. Soc., 1943, 65, 212-218.—Nitro-ionization constants 
of nitromethane, nitroethane, and ritroisopropane, together with aci-ionization 
constants of nitroethane and nitroisopropane, have been determined at several 
temperatures. The effect of substitution on the constants is discussed. 

E. H. W. 


389. Co-ordination of Silver Ion with Unsaturated Compounds. II. cis- and trans-2- 
Pentene. H. J. Lucas, R. 8S. Moore, and D. Pressman. J. Amer. chem. Soc., 1943, 
65, 227—229.—The distribution constants Ky (between carbon tetrachloride and water) 
and K, (between carbon tetrachloride and 1N-potassium nitrate) of cis-, and trans-2- 
pentene and a mixture containing 75% of the latter isomer, together with the argenta- 
tion constants K, and Ky, are tabulated. The cis isomer is more soluble in water and 
co-ordinates better with silver ion. From the results evidence is deduced confirming 
previously proposed resonance structures for these complexes. Observed and calcu- 
lated values of Ky and K, for the mixture of isomers agreed well, but there were 
discrepancies with the values of Kp, and Ky. E. H. W. 


390. Co-ordination of Silver Ion with Unsaturated Compounds. III. Mixtures of Tri- 
methylethylene and cycloHexene. H. J. Lucas, F. W. Billmeyer, Jr., and O. Pressman. 
J. Amer. chem. Soc., 1943, 65, 230-231.—Continuing the work reported in the previous 
abstract, the distribution constants Ky and K, and the argentation constants K, and 
K, of mixtures of trimethylethylene and cyclohexene, are tabulated. (Ky, Kp, Ko, 
and K, have the same meanings as before.) Calculated values of Ky and Ky, again 
agreed with the observed values, but the calculated values of K, and K, were lower ; 
this was suggested to be due to the fact that in aqueous salt solutions one olefin in- 
creases the sulubility of another. Compositions of unknown mixtures of these two 
olefins, or possibly of any two olefins, may be evaluated directly from the constants 
Xy or Ko, or empirically from K, or Ky of the mixture. E. H. W. 


391. Addition of Metals to some Phenylated Olefins in Liquid Ammonia Solution. 1. 
Gilman and J.C. Bailie. J. Amer. chem. Soc., 1943, 65, 267—268.—When | : l-dipheny|- 
ethylene in ether is added to solutions of lithium, calcium, barium, or strontium in 
liquid ammonia, the metals add on to the olefine link and form the corresponding 
coloured organometallic compounds. On ammonolysis the products all gave | : 1-di- 
phenylethane and 1: 1:4: 4-tetraphenylbutane. Similarly, calcium, barium, or 
strontium added on to 1:1: 2-triphenylethylene giving 1 : | : 2-triphenylethane. 
The significance of these experiments on the addition of the corresponding RM com- 
pounds to an olefinic link is pointed out. E. H. W. 
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992. Reaction of Glutarimides with Phosphorus Pentachloride. A New Pyridene 
Synthesis. W. W. Crouch and W. L. Lochte. J. Amer. chem. Soc., 1943, 65, 270- 
272.—-In studies of nitrogen bases from petroleum distillates earlier workers have 
reported the isolation of certain compounds which appear to be £-substituted pyridenes. 
Attempts are now being made to find a general method for preparing these com- 
pounds. This paper reports a new synthesis of pyridene from glutarimide and 

phosphorus pentachloride. Pyridene homologues with halogens substituted in the 


nucleus were prepared similarly, starting from the corresponding glutarimides. 
E. H. W. 


993. Synthesis of 1-Methylnaphthalene. Note by O. Grummit and A. C. Buck. 
J. Amer. chem. Soc., 1943, 65, 295-296.—The synthesis with good yields, of 1-methyl- 
naphthalene, via naphthalene, 1-chloromethylnaphthalene, and 1-naphthylcarbinyl- 
chloride is described. The density and refractive index of the product obtained are 
reported. E. H. W. 


394. Polyisopropylbenzenes. I. Preparation and Properties of Two Di-, Two Tri-, and 
One Tetra-isopropylbenzene. A. Newton, J. Amer. chem. Soc., 1943, 65, 320-323.— 
The preparation is described of relatively large quantities of isopropylbenzenes by the 
reaction of propene and benzene in the presence of either 96% sulphuric acid or 
anhydrous aluminium chloride. The products were separated by careful fractiona- 
tion. Yields and constants obtained on the following are tabulated: 1 : 3- and 1 : 4- 
di-isopropylbenzene, 1:2:4-, 1:3: 5-tri-isopropylbenzene, and 1: 2: 4: 5-tetra- 
isopropylbenzene. 

2 : 4-Tri-isopropylbenzene was isomerised to | : 3 : 5-tri-izopropylbenzene in the 
presence of aluminium chloride, some tetraisopropylbenzene being formed at the same 
time. E. H. W. 


395. Heat Capacity and Entropy, Heats of Transition, Fusion and Vaporization and the 
Vapour Pressures of cycloPentane. Evidence for a Non-planar Structure. J. G. 
Aston, H. L. Fink, and 8. C. Schumann. J. Amer. chem. Soc., 1943, 65, 341-346.— 
Heat capacity measurements of solid and liquid cyclopentane from 11-8° to 293-82° K. 
are tabulated and plotted. Equilibrium temperatures during the upper and lower 
transitions and the fusion are also tabulated. The two transition temperatures and 
the melting point are given, together with the heats of the transitions and of fusion. 
Vapour pressures are reported from 225-91° to 287-40° K. and values of the heat of 
vaporization were calculated. 

The comparison of the entropies of gaseous and liquid cyclopentane calculated from 
calorimetric and spectroscopic data was taken to indicate a symmetry number of one, 
and that the cyclopentane molecule is non-planar, one carbon atom being out of the 
plane. This effect was attributed to hydrogen interactions of the type hindering 
internal rotation which must therefore be repulsions. E. H. W. 


396. Application of Palladium- and Platinum-Polyvinyl Alcohol-Vanadium Catalysts. 
L. D. Rampino and F. F. Nord. J. Amer. chem. Soc., 1943, 65, 429-431.—The pre- 
paration is described of palladium- and platinum-polyviny] alcohol catalysts with the 
noble metal reduced by divalent vanadium. Experiments on the reduction by these 
catalysts of benzaldehyde, cinnamic aldehyde, maleic acid, and quinone are reported, 
and from the results it is deduced that these hydrogenations can be carried out in the 
absence of oxygen. Previous work on these catalysts is reported in J, Amer. chem. 
Soc., 1941, 68, 2745 and 3268. E. H. W. 


397. Reactions of Group IV R,M Compounds with Silver and Copper Salts. H. Gilman 
and L. A. Woods. J. Amer. chem. Soc., 1943, 65, 435-437.—Contrary to previous 
beliefs, these authors have shown that R,M compounds of tin and lead—e.g., tetra- 
phenyl-tin and tetraphenyl-lead—are cleaved by reaction with either silver or copper 
nitrates. The products vary with the RsM compound and the inorganic salt. In the 
reaction between tetramethyl-lead and copper nitrate, the highly unstable methyl- 
copper was shown to be an intermediate. Under corresponding conditions, tetra- 
phenyl-silicon and tetraphenyl-germanium were not cleaved by silver nitrate. 
E. H. W. 
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398. Dialkylation of Naphthalene. I. Synthesis of 2 : 6-Diphenylnaphthalene. ©. ¢. 
Price and A. J. Tomisek. J. Amer. chem. Soc., 1943, 65, 439-441.—The synthesis is 
described of 2 : 6-diphenylnaphthalene, and it has been shown to be identical with 
the diphenylnaphthalene previously obtained by Pokrovskaya and Stepentseva 
(J. Gen. Chem. (U.S.S.R.), 1939, 9, 1953). E. H. W. 


399. Aromatic Cyclodehydration. X. 9-Alkyl- and 9 Aryl-10-phenylanthracenes, 
C. K. Bradsher and E. 8S. Smith. J. Amer. chem. Soc., 1943, 65, 451-452.—The 
syntheses are described of 9: 10-diphenyl-, 9-phenyl-10-methyl-, and 9-pheny!-10- 
ethylanthracene, by the cyclodehydration of the corresponding o-benzhydrylphenones. 
E. H. 


400. Preparation of Derivatives of Chrysene by means of the Robinson-Mannich base 
Synthesis of Unsaturated Ketones. A. L. Wilds and C. H. Shunk. J. Amer. chem. 
Soc., 1943, 65, 469-475.—Starting with 2-carbomethoxy-1-keto-1 : 2: 3 : 4-tetra. 
hydrophenanthrene, the authors have adapted the method of Robinson et al. (J. Amer. 
chem. Soc., 1937, 53, and 1941, 586) to prepare the following derivatives of chrysene : 
3-ketohexahydrochrysene, 2-, and 3-methylchrysene, 3-hydroxychrysene and 3- 
hydroxy-2-methylchrysene. Various improvements on the original method gave 
better over-all yields. E. H. W. 


401. Addition of Triphenylmethyl to 2-Methyl-buten-l-yne-3. Note by A. F. Thomp. 
son, Jr., and D. M. Surgenor. J. Amer. chem. Soc., 1943, 65, 486-487.—An addition 
compound has been isolated from 2-methyl-buten-l-yne-3 and triphenylmethy|. 
From its reactions the compound appeared to be 4-methyl-1 : 1: 1:6: 6: 6-hexa- 
phenyl-hexadiene-2 : 3. E. H. W. 


402. Sulphonation of Methallyl Chloride, Mobility of the Olefinic Linkage in Un- 
saturated Sulphonic Acids. ©. M. Suter and F. G. Bordwell. J. Amer. chem. Soc., 
1943, 65, 507-517.—Methally! chloride has been sulphonated by dioxane sulphotri- 
oxide in ethylene chloride solution at 0° C. 40°, of the sulphur trioxide added to 
the olefin link forming a cyclic anhydride of the carbyl sulphate type, the remainder 
acts by substitution forming three isomeric chloroisobutylenesulphonic acids. With a 
solution of sulphur trioxide in ethylene chloride, methallyl chloride sulphonated 
mainly to the carby] sulphate type of compound, but sulphonation with sodium chloro- 
sulphonate gave a mixture of unsaturated sulphonic acids. In the presence of alkali, 
the olefinic link in a variety of unsaturated sulphonic acids was shown to be mobile. 
E. H. W. 


403. Polymerization of Styrene in the Presence of 3 : 4 : 5-Tribromobenzoyl Peroxide. 
C. C. Price and B. E. Tate. J. Amer. chem. Soc., 1943, 65, 517-520.—Polystyrene 
prepared with 3:4: 5-tribromobenzoyl peroxide as catalyst was found to contain 
bromine corresponding to about one tribromophenyl! radical per polymer molecule. 
It was shown that these tribromophenyl groups were acquired during the course of 
polymerization. E. H. W. 


404. Synthesis of Olefin Hydrocarbons by Catalytic Condensation and Dehydration of 
Aliphatic Aldehydes. V. I. Komarewsky and T. H. Kritchevsky. J. Amer. chem. 
Soc., 1943, 65, 547-548.—Propionaldehyde, n-butyraldehyde, n-amylaldehyde, and 
n-hexaldehyde were reacted at high pressure and temperatures between 385° and 
410° C. in the presence of a chromium oxide catalyst producing pentene-2, heptene-3, 
nonene-4, and undecene-5, respectively. 

Between 330° and 385° C. unsaturated aldehydes were formed. E. H. W. 


405. Trivalent Carbon. IJ. Unsymmetrical MHexa-aryldimethylperoxides. E. L. 
Buhle, M. L. Whalen, and F. Y. Wiselogle. J. Amer. chem. Soc., 1943, 65, 584-586.— 
The action of oxygen on mixtures of triarylmethyl radicals generally gives pre- 
dominantly the unsymmetrical hexa-aryldimethylperoxide R-O-O-R!. 

E. H. W. 


406. Addition of Hydrogen Fluoride to Acetylenic Compounds. A. L. Henne and 
E. P. Plueddeman. J. Amer. chem. Soc., 1943, 65, 587-589.—The preparation of 
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addition compounds of hydrogen fluoride and acetylene homologues is described. 
Sufficient quantities were produced to allow for adequate purification. (Yields of 
70-80% of the difluorides expected from Markownikow‘'s rule being obtained.) 
Physical properties of the difluorides prepared are tabulated and or with those 
of previous workers. . H.W. 


407. Thermal Decomposition of Hydrocarbons, Resonance, Stabilization, and Isomeriza- 
tion of Free Radicals. A. Kossiakoff and F. O. Rice. J. Amer. chem. Soc., 1943, 65, 
590-595.—From a theoretical consideration of the resonance energies of different 
radicals it is shown that secondary radicals are stabilized by twice, and tertiary by 
three times, the resonance energy of a primary radical. This is probably responsible 
for the observed difference in rates of removal of primary, secondary, and tertiary 
hydrogen atoms. The relative rates of decomposition of radicals from the decom- 
position of paraffin hydrocarbons are calculated and used to predict the products of 


decomposition of hexanes, heptanes, and octanes, giving agreement with observed 
results. E. H. W. 


408. Carbides of Magnesium. W. H.C. Rueggeberg. J Amer. chem. Soc., 1943, 65, 
2-607.—The preparation of magnesium carbide Mg,C, is described, and X-ray 
powder photographs were obtained. On hydrolysis methyl acetylene was produced. 
From the results Mg,C, appears to be a pure substance. Magnesium acetylide, 
MgC,, was prepared from magnesium diethyl and acetylene. An -  < is 
proposed for the observed instability and reactivity of MgC,. ». BW. 


409. Utilization of Aliphatic Nitro Compounds. VIII. Nitrotriols (Nitroglycerols) Pre- 

pared from Simple Aldehydes. C. A. Sprang with E. F. Degering. J. Amer. chem. 
Soc., 1943, 65, 628.—Nitrotriols are prepared by condensing two equivalents of form- 
aldehyde with one equivalent of a higher aldehyde and one of nitromethane. This 
preparation of nitrotriols is similar to that of nitrodiols, but the oe of the 


former is much simpler. 


410. Condensation of Unsaturated Amines with Aromatic Compounds. The Prepara- 
tion of f-substituted Phenethylamines. A. W. Weston, A. W. Ruddy, and C. M. 
Suter. J. Amer. chem. Soc., 1943, 65, 674-677.—A new method of preparing £-substi- 
tuted phenethylamines by condensing unsaturated amines with aromatic compounds 
in the presence of aluminium chloride is described. A number of allylamine deriva- 
tives have been prepared. E. H. W. 


411. Normal Addition of Hydrogen Bromide to 3-Butenoic, 4-Pentenoic, and 5- 

Acids in Hexane. A. Michael and H.S. Mason. J. Amer. chem. Soc., 1943, 65, 683-— 
686.—Hydrogen bromide adds normally to 3-butenoic, 4-pentenoic, and 5-hexanoic 
acids in hexane solution, oxygen being carefully excluded. E. H. W. 


412. Studies of Sulphonates. VII. Conductances and Densities of Sodium Ethyl- 
n-Butyl-, n-Octyl-, and Dodecylbenzene-p-sulphonate Solutions. R. G. Paquette, 
E. C. Lingafelter, and H. Y. Tarter. J. Amer. chem. Soc., 1943, 65, 686-692.—The 
preparation and description is given of caprylyl chloride, n-heptyl-phenylketone, and 
the new compounds, sodium n-octylbenzene-p-sulphonate, n-dodecylbenzene, sodium 

n-dodecylbenzene-p-sulphonate, and aniline p- -sulphobenzoate. A method for deter- 
mining the position of the sulphonate group is outlined. Conductances and densities 
are tabulated for solutions of ethyl-, n-butyl-, n-octylbenzene p-sulphonates, and mixed 
ortho- and para-n-octylbenzene sulphonates at 25, 40, and 60° C., and at 60° C. only for 
dodecylbenzene-sulphonate. The benzene ring is shown to be equivalent to about 
three and one-half straight-chain carbon atoms in its effect on the critical concentration 
for micelle formation, but neither length nor number of carbon atoms in the aromatic 


compound appear to control the effect which seems to be specific to the — nucleus. 
> We 


413. Electrolytic Properties of Solutions of Paraffin-Chain Quaternary Ammonium 
Salts. A. B. Scott and H. V. Tarter. J. Amer. chem. Soc., 1943, 65, 692-698.— 
Equivalent conductances and densities at 25°, 40°, and 60° C. are tabulated for aqueous 
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solutions of decyl-, dodecyl-, hexadecy]-, butyl-, hexyl-, and octyl-trimethylammonium 
bromides. The four highest members of the series gave evidence of micelle formation, 
In a cell specially developed for the purpose, conductances of hexyltrimethylammonium 
bromide and sodium ethylbenzene-p-sulphonate were measured at very low con. 
centrations. The results are discussed with regard to existing theories. 

E. H. W. 


414. Electrolytic Properties of Aqueous Solutions of Octyltrimethylammonium Octane- 
sulphonate and Decyltrimethylammonium Decanesulphonate. A. B. Scott, H. V. 
Tarter, and E. C. Lingafelter. J. Amer. chem. Soc., 1943, 65, 698-701.—The prepara. 
tions of octyltrimethylammonium octanesulphonate and decyltrimethylammonium 


decanesulphonate are described, and the equivalent conductances measured at 25° C, 
These two salts form micelles (which appear to have an electric charge of 1-2), at con. 
centrations much below that for long-chain salts. E. H. W. 


415. Kinetics of Polymerization Reactions. I. First Order Initiation Reaction. R. 
Ginell and R. Simha. J. Amer. chem. Soc., 1943, 65, 706—715.—A critical discussion 
of the methods used in the treatment of polyreactions is given. A theory of chain 
polymerization reactions is developed which contains as parameters three constants, 
the rate of creation of active nuclei, their velocity of growth, and the rate of breaking 
of the growing chains. The last two steps are assumed to be second-order reactions 
between the active chains and the stable monomer. Limitations are pointed out. 
The dependence of the course of the reaction, of the final average chain length, and of 
the chain length distribution on the rate constants, in particular on the rate of initia- 
tion and on the initial concentration, are shown. Two limiting cases can be dis- 
tinguished. If the ratio between the rate of cessation and that of initiation is large, 
and the ratio of the rate of propagation and that of cessation is also large, then the 
average molecular weight will be large at the end and remain approximately constant 
during the last stages. If these ratios are small, then the average molecular weight 
will increase continuously and reach a small final value. It is shown how the in- 
dividurel rates may be derived from a knowledge of these quantities. The theory of 
Schulz, and Norrish’s and Brookman’s results, appear as special cases. C. F. M. 


416. Kinetics of Polymerization Reactions. I. Second and Combined First and Second 
Order Initiation Reactions. Mutual Stabilization of Growing Chains. R. Ginell and 
R.Simha. J. Amer. chem. Soc., 1943, 65, 715-727.—The considerations of the previous 
paper (see preceding abstract) are extended to second-order initiation of monomer. 
Again two limiting cases are found. A comparison of. this case with the previous one 
shows that second-order initiation gives rise to a product with a smaller final average 
molecular weight. Only if the rate of initiation is vanishingly small do the results 
become identical. No dependence of the final mean chain length on the initial con- 
centration is found. The effect of the mutual termination of growing chains on the 
final average molecular weight and the size distribution is considered in an approximate 
manner. Possible extensions of this theory are pointed out. Cc. F. M. 


417. Condensation of Amino Alcohols with Benzene. C. M. Suter and A. W. Ruddy. 
J. Amer. chem. Soc., 1943, 65, 762-763.—Amino alcohols containing a tertiary hydroxy! 
group condense with benzene in the presence of excess aluminium chloride to give 
BB-dialkylphenethylamine derivatives. T. C. G. T. 


418° Petroleum Acids. V. Aliphatic Acids from Californian Petroleum. W. A. 
Quebedeaux, G. Wash, W. O. Ney, W. W. Crouch, and H. L. Lochte. J. Amer. chem. 
Soc., 1943, 65, 767-770.—Californian petroleum acids have been fractionated by 
distillation and purified by esterification with methanol. The acids were then liberated, 
dried, and again esterified. This treatment removed all hydrocarbons and phenols. 
A study of the 720 fractions obtained, particularly boiling point and refractive 
index, has led to the isolation and identification of the following aliphatic acids: 
2- and 3-methylpentanoic ; n-hexanoic ; 2-, 3-, 4-, and 5-methylhexanoic, n-heptanoic, 
n-octanoic, and n-nonanoic. @ F 
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419. Petroleum Acids. VI. Naphthenic Acids from Californian Petroleum. W. O. 
Ney, W. W. Crouch, C. E. Rannefeld, and H. L. Lochte. J. Amer. chem. Soc., 1943, 
65, 770-777.—Refractive indices on the 720 methyl esters referred to in an earlier 
paper ( Abstract No. 418) wy the occurrence in certain fractions of naphthenic acid 
and five have been isolated ahd identified for the first time from petroleum. They 
are, 2-methyleyclopentanecarboxylic, 3-methyleyclopentanecarboxylic, 2: 3-dimethy]- 
cyelopentaneacetic, cyclohexanecarboxylic and cis-2: 2: 6-trimethyleyclohexanecar- 
boxylie acids. cycloPentanecarboxylic, cyclopentaneacetic, and 3-methyleyclo- 
pentaneacetic acids were also isolated, but these have already been reported in European 


420. Geometric Isomers of Piperylene. D. Craig. J. Amer. chem. Soc., 1943, 65, 1006— 
1013. —cis- and trans-Piperylene have been isolated from fractions of the C, cut of a 
petroleum pyrolyzate by the formation and subsequent decomposition of the cuprous 
chloride addition compounds. The cis-configuration was assigned to the higher- 
boiling isomer from its slow reactions with maleic anhydride and sulphur dioxide. 
1:2: 3:4-Tetrabromopentane formed from either isomer, on debromination gave a 
mixture of approximately equal parts of the two isomers. cycloPentene was shown 
to form a minimum boiling mixture with cis-piperylene. From the results it is argued 
that the most probable structure for the cis isomer is the “ chair ’’ form, while trans- 
piperylene appears to react largely in the “ boat ’’ form. E. H. W. 


421. Catalytic Hydrogenation of Benzene over Metal Catalysts. P. H. Emmett and 
N. Skau. J. Amer. chem. Soc., 1943, 65, 1029-1035.—Previous work on a series of 
iron-cobalt catalysts was confirmed, and it was shown that iron was inactive, although 
having a surface area as large as very active cobalt catalysts. Copper catalysts with 
traces only of nickel were inactive below 200° C., the surface areas being many times 
larger than the very active cobalt catalysts. With small amounts of nickel the copper 
was slightly active at 200°C. Palladium-silver alloys had activities which decreased 
markedly with a decreasing palladium content. Chemisorption of carbon monoxide 
and carbon dioxide on nickel and copper was studied in an attempt to discover some- 
thing of the mechanism of the promoter action of nickel in-copper. 

The authors deduce that a necessary but not sufficient requirement for a low- 
temperature metal catalyst for hydrogenating benzene, is that the metal should have 
dimensions and configurations falling within the ‘‘ square of activity ’’ of Bolandin’s 
hypothesis (Z. physik. Chem., 1929, B2, 289). E. H. W. 


422. Synthesis and Rearrangement of Some Decahydro- and Tetrahydro-naphthalene- 
diols. J. English, Jr., and G. Cavaglieri. J. Amer. chem. Soc., 1943, 65, 1085—1089.— 
The prepatation is described of cis- and trans-methyldecahydronaphthol-1| from which 
were derived, 1-methyl-1 : 2-trans-dihydroxy-trans-decahydronaphthalene trihydrate 
and the corresponding 1 : 9-trans-dihydroxy-compound, the latter being anhydrous. 
The structure of these glycols was proved by cleavage with lead tetra-acetate, and 
their rearrangements were also studied. Similar experiments carried out in the tetra- 
hydronaphthalene series showed that their reactions were unlike the eee 
decahydronaphthalene derivatives. E. H. 


423. Catalytic Dehydrogenation of 2-Substituted-5 : 6 : 7 : 8-tetrahydronaphthalene 
Derivatives. M.S. Newman and H. V. Zahm. J. Amer. chem. Soc., 1943, 65, 1097- 
1101.—The preparation and dehydrogenation over a 20% platinum on charcoal 
catalyst of twelve 2-substituted-5 : 6: 7: 8-tetrahydronaphthalene derivatives are 
described. From the results three generalizations are postulated: (1) the carbo- 
methoxy group is not affected by hydrogen under the conditions of these experiments. 
Thus the methy] esters C,»H,,(CH,),COOCH, where n = 0, 1, 2, and 3 were converted 
in high yields to the corresponding naphthalene derivatives, the theoretical amount 
of hydrogen being evolved. (2) The ketonic carbonyl group adjacent to the aromatic 
nucleus is reduced to a methylene group. (3) A carbon—oxygen single bond adjacent 
to the aromatic nucleus is hydrogenolyzed. E. H. W. 


424. Raman Spectra of Four Pairs of meso- and di-Disubstituted Butanes. H. F. 
Taufen, M. J. Murray, and F. F. Cleveland. J. Amer. chem. Soc., 1943, 65, 1130- 
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1134.—The Raman spectra of the following diastereomers are reported : meso- and 
dl.2 : 3-butanediol, meso- and dl-2 : 3-diacetoxybutane, meso- and dl-2 : 3-dibromo. 
butane, and meso- and dl-2:3-dichlorobutane. Distinct differences, well above 
experimental error have been observed in the spectra of each pair. Where possible 
the purity of each isomer was estimated from the spectra. The presence of rotational 
isomers in the halogenated butanes was indicated and a correlation of the rotational 
possibilities with the spectra and dipole moment data is pointed out. E. H. W. 


425. Model Experiments on the Use of cycloPentadiene in the Synthesis of Sterol- 
like Compounds. Note by C. F. Koelsch and F. J. Lucht. J. Amer. chem. Soc., 
1943, 65, 1240-1242.—-cycloPentadiene would not react, under any of the conditions 
tried, with 3-methyleyclohexanone, but 1 : 1-addition products were readily obtained 
with either phenylquinone or 2-cyclohexy]-5-methylquinone and cyclopentadiene 

E. H. W. 


426. Catalytic Degradation of Heptaldehyde in Vapour Phase. Note by T. J. Suen and 
8S. Fan. J. Amer. chem. Soc., 1943, 65, 1243-1245.—Heptaldehyde has been pyrolyzed 
at 250° C. in the presence of a nickel catalyst. The products contained n-hexane, a 
considerable amount of unsaturated hydrocarbons, some n-hepty! alcohol and other 
higher boiling products. Reaction processes to account for the products are suggested. 
See Abstract No. 873, 1943. E. H. W. 


427. Preliminary Examination of Some Turner Valley Crude Oils. W. G. May, K. A. 
Miners, and J. W. T. Spinks. Can. J. Res., 1943, 21 (4), 73-79.—Crude oil from eight 
wells in Turner Valley have been distilled through Stedman columns, and graphs are 
presented plotting b.pt./volume distilled, refractive index/b.pt., and specific refrac- 
tivity/b.pt. The results shown deal with the gasoline fractions and the probable 
hydrocarbon constituents are suggested. T. C. G. T. 


428. Mercury Photosensitized Decomposition of n-Butame. A. W. Hay and ©. A. 
Winkler. Canad. J. Rea, 1943, 21 (8), 149-155.—The mercury photosensitized 
decomposition of n-butane at 100° C., 175° C., and 250° C. is described and the results 
tabulated. The main products at all temperatures studied are, hydrogen, octanes, 
and dodecanes, from which it was deduced that the primary step was a C—H bond 
split forming butyl] radicals, followed by radical combination reactions. The various 
mechanisms possible are discussed, and the corresponding decomposition of propane 
is compared with the one now reported. E. H. W. 


429. The Physical States of Anhydrous Sodium Soaps. W. Gallay and I. B. Pudiing- 
ton. Canad. J. Res., 1943, 21, Sec. B, 202—-210.—Density measurements and differ- 
ential cooling curves have been carried out on sodium stearate and sodium oleate over 
@ range of temperatures. For sodium stearate the genotypical or unidimensional 
melting point at 70°C. found by Thiessen et al. has been corroborated. A large 
transition has been noted at about 100° C., and it is suggested that this phase transition 
is due to a melting in a second dimension at right angles to the molecular axis. A 
further large transition has been found at 125—130° C. leading to a plastic state in the 
soap, and it is suggested that this transition point denotes the essential completion of 
bidimensional melting of the lattice and probably accounts for the sudden change in 
viscosity of suspensions of sodium stearate in mineral oils at about 120°C. No 
further considerable phase change was found up to about 200° C., when disruption of 
the polar bonds probably occurs to effect complete disruption of the lattice to the 
liquid crystalline state. Only the latter transition point was found for sodium oleate 
at about 135° C. Cc. F. M. 


430. The Effect of Certain Addition Agents on the Physical States of Sodium Soaps. 
W. Gallay and I. E. Puddington. Canad. J. Res., 1943, 21, Sec. B, 211-218.—The 
effect of glycerol and of polar and non-polar mineral oils on the density—temperature 
relations of sodium stearate and sodium oleate have been measured. A non-polar 
solvent such as a high V.I. oil has no effect, and may be regarded as an inert diluent. 
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Glycerol and low V.I. oils also have no effect up to the unidimensional melting point of 
the soap. Above this point, however, an increasing effect is obtained both with 
increase in temperature and with amount of solvent. The effect is particularly marked 
above the plasticity point, but may be large also in the region of the bidimensional 
melting point of the soap. The orienting effect of the non-polar hydrocarbon chain 
on the polar grouping of the soap in the presence of a polar solvent is discussed. The 
influence of excess acid and alkali in the soap is described. Cc. F. M. 


431. Aromatics in Turner Valley Crudes. L. Hendrickson, A. T. Hutcheon, and 
J.W.T. Spinks. Canad.J. Res., 1942, 20, Sec. B., 231-239.—Using a specific dispersion 
method the authors have determined benzene, toluene, and xylenes in seven Turner 
Valley crude oils. Benzene varies from 0-33% wt. to 0-63% wt., toluene from 1-30% 
to 218%, and xylenes from 1-71% to 2-71%. There does not appear to be any re- 
lationship between aromatic content and the position in the field. Tt. G4. C.F. 


432. Reaction of Hydrogen Atoms with isoButane. W. H. White, C. A. Winkler, 
and B. J. Kenalty. Canad. J. Res., 1942, 20, Sec. B., 255-264.—The reaction of 
hydrogen atoms with isobutane has been investigated by the Wood—Bonhoeffer dis- 
charge tube method over a temperature range 30-250° C. An activation energy of 
10-5 + 1-5 kg. cal. was obtained for the reaction. 

The nature of the products at a given temperature depends on the concentration 
of hydrogen atoms present. With low atom concentration (5-9%) methane was the 
main product at temperatures below 170°C. At 250° C. ethane was formed to the extent 
of approximately half the amount of methane. With 14-24% concentration ethane 
was formed in appreciable quantities at 140—170° C., and exceeded the methane content 
at 250°C. Small amounts of propane were formed at the higher temperatures. 

T.. G. 


433.* Kinetics of Aromatic Halogenation. Part I. Bromination. P. W. Robertson, 
P. B. D. De La Mare and W. T. G. Johnston. J. chem. Soc., 1943, 277.—Bromination 
of acetanilide, aceto-p-toluidide, mesitylene, anisole, and p-tolyl methy] ether in acetic 
acid at 24° C., with concentrations in the region M/40, showed third-order kinetics. 
In the region M/1000 the acetanilide reaction changed to one of second order, with a 
corresponding increase in the heat of activation. Addition of water increased the rate 
and caused a gradual change to a bimolecular reaction. Chloroform or carbon 
tetrachloride additions decreased the rate at first, but with further additions the re- 
action changed to an order greater than tliree and became light sensitive, which was 
taken to indicate the initiation of chain reactions. The formal similarity between 
these aromatic brominations and the addition of bromine to an olefinic compound is 
pointed out. Possible mechanisms for the reactions are discussed. E. H. W. 


434.* Kinetics of Aromatic Halogenation. Part II. The Chlorination of Hydro- 
carbons. P. B. D. De La Mere and P. W. Robertson. J. chem. Soc., 1943, 279- 
281.—Rates of chlorination of benzene and naphthalene, together with heats of 
activation, have been measured in acetic acid solution. In the series, methyl-, 
ethyl., isopropyl-, tertiary butyl benzene the relative rates of chlorination were in 
the order 100, 84, 51, 32, showing evidence of alkyl conjugation. The halogenation 
rates of a series of methyl benzenes from toluene to pentamethyl benzene were ex- 
amined, the latter compound had a rate of halogenation 4 x 10° that of benzene, per 
replaceable hydrogen atom. E. H. W. 


435.* Catalytic Reduction by Formic Acid under Pressure. Part II. A Comparison of 
Copper and Nickel as Catalysts. R. R. Davis and H. H. Hodgson. J. chem. Soc., 
1943, 281-282.—Using an apparatus previously described (J. chem. Soc., 1943, 85), 
benzaldehyde, benzoic acid, and nitrobenzene were reacted under pressure with 
formic acid in the presence of a copper catalyst giving benzyl alcohol and toluene, 
benzene, and aniline respectively. Under similar conditions, but using a nickel 
catalyst, nitrobenzene and phenol were reduced to cyclohexylamine and cyclohexanol, 
respectively. Copper catalysts promoted non-nuclear reduction of aromatic compounds, 
but nickel promoted nuclear reduction. E. H. W. 
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436.* Catalytic Dehydrogenation of Alcohols to Aldehydes in the Presence of Air. 
R. R. Davis and H. H. Hodgson. J. chem. Soc., 1943, 282-284.—Butyl, dodecy), 
and benzyl alochols were dehydrogenated by passing their vapours mixed with air 
over a catalyst. Of the four catalysts tried, copper-silver on pumice was found to be 
the best. A definite air/alcohol ratio for maximum yield of aldehyde appeared to be 
specific for each alcohol, being well below the theoretical amount of oxygen required 
in each case. The aldehyde produced was comparatively pure, the main by-product 


(present in smal! quantities) being the corresponding carboxylic acid. The mechanism 
suggested for the reaction involves catalytic oxidation by the air alongside catalytic 
dehydrogenation of the alcohol to aldehyde and hydrogen. E. H. W. 


437.* Rubber, Polyisoprenes and Allied Compounds. Part V. The Chemical Linking 
of Rubber and of Other Olefins with Phenol-Formaldehyde Resins. J. I. Cunneen, 
E. H. Farmer, and H. P. Koch. J. chem. Soc., 1943, 472-476.—Rubber, isoprenic 
olefins, and doubtless most olefinic substances combine in virtue of their unsaturation 
with the condensation products of phenol and formaldehyde to give chroman derivatives, 
The detailed structure of the combination products, the relation of chroman-formation 
to the formation of phenol-formaldehyde resins, and the significance of certain ancillary 
features of the reaction are discussed. C. F. M, 


438. Plastics from Acetylene. J. I. Jones. Chem. and Ind., 1943, 62, 66-71.—A 
general review outlining the production starting from acetylene, of many basic raw 
materials for the manufacture of plastics. 

Among the more important preparations mentioned are: acetaldehyde, acetic acid, 
acetic anhydride, acetone, acrylic and methacrylic acids, together with materials 
used in production of synthetic rubber and textile fibres, synthetic —_ oils and 
polymerizable polyvinyl compounds. . H.W. 


439. Mechanism of Catalytic Hydrogenation. E. K. Rideal. Chem. and Ind., 

1943, 62, 325-328.—The author gives a critical survey of the knowledge accumulated on 
catalytic hydrogenation since the time of Sabatier. The various methods employed 
in deducing the nature of hydrogen layers on catalysts are outlined. The ortho- 
para hydrogen conversion was investigated and used as an indicator for chemisorbed 
hydrogen atoms. Deuterium exchange reactions of ethylene and propylene, and the 
reaction between hydrogen and butene-1 were examined. The mechanism proposed 
to explain these reactions assumes that the olefin is chemisorbed by the opening up 
of the double bond and attachment of the olefin to neighbouring nickel atoms. Similar 
reaction mechanisms are outlined for the cyclization of n-heptane and n-octane, and 
the Fischer-Tropsch synthesis of hydrocarbons. The author states that whilst these 
mechanisms are not certain, evidence so far obtained favours the suggestion of two- 
point contact on the catalyst and the addition of an undissociated molecule of hydrogen 
in a single step. Industrial implications of these theories are also pointed out. 

E. H. W. 


440.* High-Pressure Absorption of Low-Boiling Hydrocarbons. ©. G. Kirkbride and 
J. W. Bertetti. Industr. Engng Chem., 1943, 35 (12), 1242.—Equilibrium constants 
have been determined for methane, ethane, propane, n-butane, and n-pentane in three 
types of absorption oil over the pressure range 125-3100 p.s.i. at a temperature of 
85° F. The experimental procedure is described, and the absorbing oils used were of 
paraffinic, naphthenic, and aromatic type. The data are presented in the form 
of graphs showing the variation in equilibrium constant with pressure for each type of 
absorption oil. It is shown that at low pressures a paraffinic type lean oil is preferable, 
since substantially less volume is required for the same amount of pentane absorption, 
and the methane absorption for the same pentane recovery is the same for each of the 
three types of lean oils. At high pressures the aromatic and naphthenic lean oils have 
a substantial selectivity for pentane absorption with respect to methane, compared 
with that obtained for a paraffinic lean oil. At pressures above 1500 p.s.i. the naph- 
thenic lean oils absorb less methane than the paraffinic, and at pressures above 1750 
p-8.i. the aromatic type absorb less methane than the naphthenic. J. W. H. 
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441.* Correlating Adsorption Data. D. F. Othmer and F. G. Sawyer. Industr. 
Engng Chem., 1943, 35 (12), 1269.—Methods of plotting and using data for the design 
of adsorption systems are presented which are of particular value when only a small 
amount of data is available. It is shown that the most useful plot is that of the 
jsoteres which represent a comparison of the vapour pressure of the substance at 
different temperatures when the concentration of the adsorbable substance is kept 
constant. Full instructions are given for the preparation of a plot of this type. 
The Freundlich isotherms are not straight, but the isoteres are linear. From the slope 
of the isoteres it is possible to calculate the instantaneous heat of adsorption, and it is 
shown that the relationship between the heats of adsorption and concentration is 
linear except at low adsorbate concentrations for a certain group of compounds, 
but that in other compounds a gradual change of the heat of adsorption with con- 
centration takes place. A comparison is made of the calculated and experimentally 
determined integral heats of adsorption. From this correlation it is shown that the 
plot of the instantaneous heats is correct, since the calculated values are in most cases 
in good agreement with the experimental results. J. W. H. 


442.* Viscosity of n-Pentane. R. H. Hubbard and G. G. Brown. JIndustr. Engng 
Chem., 1943, 35 (12), 1276.—The viscosity of n-pentane has been determined with a 
rolling ball viscometer at pressures up to 1000 p.s.i. over the temperature range 
25-250° C. with an accuracy of 5% up to 150° C. and 10% at higher temperatures. 
The data are correlated in graphical form and a comparison is made of the present 
results with those previously published. At normal temperatures good agreement 
with previously published determinations is shown, but at higher temperatures 
divergencies as high as 18% exist. The pressure coefficient for the viscosity of pentane 
was found to be 50-70% higher than that indicated by Sage and Lacey. J. W. H. 


443.* Heat Capacities of Hydrocarbon Gases (correspondence). D.R. Stull. Industr. 
Engng Chem., 1943, 35 (12), 1303.—In a recent paper by Stull! and Mayfield (Industr. 
Engng Chem., 1943, 35, 639) the heat capacities of a large number of hydrocarbons at 
zero pressure were presented. These data have now been converted to heat capacities 
at | atmosphere pressure by means of the Bert pelot equation of state, and the values 
at this pressure are presented for the temperature range 250—1500° K. do. W. 


444.* Definitions For Waxes, etc., Derived From Petroleum. Anon. J. Inst. Petrol., 
December 1943, 29 (240), 361-363. Report by the Nomenclature Panel of Standardiza- 
tion Sub-Committee No. 8.—Petroleum Waxes. Definitions for petroleum wax, slack 
wax, oil in wax, scale wax, refined paraffin wax, petrolatum wax, petroleum jelly or 
petrolatum, and petroleum ceresin group are given. A. H. N. 


Analysis and Testing. 


445. New Technique for the Ultimate Micro-analysis of Organic Compounds. R. 
Belcher and C. E. Spooner. J. chem. Soc., 1943, 313-316.—The apparatus conforms 
to normal micro-combustion technique, but combustion is effected at C. by a 
rapid stream of oxygen (50 mls. per min.) in a tube containing no catalyst or contact 
material. Carbon and hydrogen are determined gravimetrically, and a silver gauze 
at the exit end of the tube absorbs acid gases. Water extraction of the silver sulphate 
gives the sulphur. The copper spiral or the Jead peroxide methods for removing 
oxides of nitrogen have been found unsuitable for this particular technique, and are 
replaced by the Elving and McElroy absorbers (i.e., N/50 potassium permanganate 
in cone. sulphuric acid or a saturated solution of potassium dichromate in sulphuric 
acid). Sulphur can also, of course, be absorbed and determined titrimetrically in the 
same manner as halogens. T. C. G. T. 


446. Liquid Flow at Small Constant Rates. R.O. King and R. R. Davidson. Canad. 
J. Res., 1943, 21, Sec. A, 65-67.—A “* Microdoser ”’ is described by means of which very 
small rates of flow of liquid (of the order of 0-002 gm. per min.) can be obtained. The 
liquid is displaced from a reservoir by the gas evolved from an electrolytic cell at a rate 
directly proportional to the current flowing. C. F. M. 
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447. Quantitative Analysis by Mass Spectrometry. 0. L. Roberts. Petrol. Engng, 
May 1943, 14 (8), 109.—It is claimed that the mass spectrometer in use in the labora. 
tory of the Atlantic Refining Co. is the first commercial instrument capable of quantita. 
tive analysis of complicated mixtures. Hydrocarbon samples containing a dozen 
components have been satisfactorily analysed, but at present the application of the 
instrument is limited by lack of the pure compounds necessary to calibrate it. It is 
predicted that when the full range can be utilized, the mass spectrometer will be the 
most useful analytical tool available for hydrocarbon analysis, and should be suitable 
for plant-control purposes, whilst in some simple cases it could be made to operate 
plant adjustments automatically. Another important application is in the elucidation 
of reactions—e.g., the alkylation reaction can be investigated by using heavy hydrogen 
as a tracer element and determining its presence or absence in the reaction products. 

The theory of the mass spectrometer is explained and the principles of construction 
of the commercial instruments outlined. An electron cloud is produced by means of a 
metallic filament and attracted to a positively charged electrode. The electron stream 
is defined by a slit in this electrode, and then meets the gas under analysis, when 
collision of the electrons with the gas molecules produces a variety of positively 
charged ions. These are attracted towards two negative electrodes, which increase 
their velocity. The ions pass through slits in these electrodes and enter the semi- 
circular analyser tube, where they are deflected by an externally applied magnetic 
field. Ions of a given mass will undergo the same deflection. By suitably adjusting 
the magnetic field strength and the potential of the negatively charged accelerating 
electrodes, the stream of ions will acquire the proper radius of curvature to impinge 
‘on the collector plate, the changing potential of which is automatically recorded by an 
amplifier and recording oscillograph. In actual practice the magnetic field strength 
is kept constant and the potential of the accelerating electrodes automatically 
adjusted to bring into focus in turn each stream of ions of different mas:. About 
one-tenth of 1 ml. of gas sample is sufficient for analysis. 

The interpretation of the spectra obtained is discussed and typical analytical results 
are quoted. J.C. 


448.* Development in Analysis of H¥drocarbon Gases by Adsorption Fractionation. 
Nelson C. Turner. Oil Gas J., 29.4.43, 41 (51), 48. See Refiner, May 1943, 22 (5), 
140 (J. Inst. Petrol., 1943, 29 (239), 415, Abstract No. 1084). C. G. G. 


449.* Correlation of LP. Lovibond and Saybolt Chromometer Colour Measurements 
on Motor Fuels and Refined Petroleum. Anon. J. Inst. Petrol., December 1943, 
29 (240), 357-360. Report by the Colour Panel of Standardization Sub-Committee 3.— 
Liquefied Petroleum Gases, Gasoline, Kerosene, and Light Distillates. Correlation of 
the two tests are presented, together with a curve. A. H. N. 


Synthetic Products. 


450.* Chior8-Hydrocarbon Solvents. E. W. McGovern. Industr. Engng Chem.. 
1943, 35 (12), 1230.—A comprehensive correlation of the physical properties of the 
more important chlorinated aliphatic hydrocarbon solvents, including methylene 
chloride, chloroform, carbontetrachloride, trichlorethylene, perchlorethylene, ethylene 
dichloride and propylene dichloride is presented, and in addition a discussion is given 
on the inflammability, stability, toxicity, selective solvent action, and effect on common 
engineering metals. J. W.H. 


451.* Synthetics for the Petroleum Industry. E. A. Evans. J. Inst. Petrol., De- 
cember 1943, 29 (240), 333-356.—A detailed compilation of the patent literature on 
the subject, with 140 references, is presented, followed by a discussion. A. H, N. 


452.* New Synthetic Oil Processes in Germany. Anon. Petrol. Times, 8.1.44, 48, 
28.—Such information as is available of the work of Professor Fischer and the Kaiser 
Wilhelm Institute indicates that (1) gas for the synthetic process can be advantageously 
produced from methane by treatment with steam and/or carbonic acid. (2) Much 
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attention has been given to the development of new catalysts for the Fischer— 
synthesis and to the effects of variation of catalyst and operating conditions on the 
yield and nature of products obtainable. Some details are given for nickel, cobalt 
jron and ruthenium catalysts. (3) A method of direct synthesis, known as “ Iso- 
synthesis ’’ has been developed with a view to producing fuels of high antiknock value. 
A fuel whose C, fraction contains 90%, of isobutane has been obtained. (4) Isomeriza- 
tion of n-paraffins available from synthetic oil fractions has been developed. 
Future possibilities of the synthetic processes are discussed. R. A. E. 


453. Patent on Synthetic Products. J. A. South. U.S.P. 2,320,106, 25.5.43. Appl. 
7.8.40.—Used oil is purified by contacting it with a treating agent containing a sub- 
stance of the group consisting of oleo-resins and gum resins. After treatment, sludge, 
other contaminants, and the special agent are separated from the oil. H. B. M. 


Motor Fuels. 


454. Patents on Motor Fuels. G. Egloff. U.S.P. 2,318,765, 11.5.43. Appl. 10.6.40. 
In the production of anti-knock motor fuel, hydrocarbons are subjected to conversion 
to produce isobutane. The resultant products are fractionated and a liquid isobutane 
fraction is obtained. Simultaneously, normally gaseous paraffins are dehydrogenated 
to convert a substantial portion of them into normally gaseous olefins. Gaseous 
products of the dehydrogenation process are fractionated in counter-current contact 
with the liquid isobutane fraction under conditions designed to form a liquid mixture. 
Finally this mixture is alkylated to react normally gaseous olefins with isobutane. 


C. C. Sperling. U.S.P. 2,319,354, 18.5.43. Appl. 31.10.40. In a vapour-phase 
cracking system in which a gaseous hydrocarbon heat carrier is mixed with and utilized 
for the cracking of a stream of heated sulphur-bearing hydrocarbon vapours, the sulphur 
content of the end product is kept low in the following way. A high ratio of gaseous 
heat carrier to hydrocarbon vapours is maintained during cracking. Cracked products 
are cooled and fractionated, and both liquid and gaseous constituents of the cracked 
products are contacted with a sulphide removing agent. This agent and the sulphides 
are removed from the cracked products and heat carrier gas, having a sulphur content 
sufficiently low to promote formation of removable sulphides from the heated sulphur- 
bearing vapours, is separated from the cracked products. A motor fuel end-product 
is finally obtained from the liquid products. 


H. W. Grote. U.S.P. 2,319,500, 18.5.43. Appl. 18.4.40. Hydrocarbon oils can be 
converted into valuable products, including high anti-knock motor fuel, in the following 
way. A combined feed is subjected to the action of a powdered aluminium chloride 
catalyst in a primary cracking zone. The reactionary products are passed to a primary 
flashing zone. Vapours from this zone are directed to a fractionating column for 
separation into normally gaseous products, gasoline-boiling-range hydrocarbons, 
and higher-boiling intermediate conversion products. Some of these conversion 
products are subjected to the action of powdered aluminium chloride in a secondary 
cracking zone. Products from this zone are mixed with products from the primary 
cracking zone for joint flashing. Non-vaporous products containing aluminium 
chloride are withdrawn from the primary flashing zone to a secondary flashing zone 
for further vaporization. The vapours containing aluminium chloride are scrubbed 
with raw oil charging stock to form the combined feed for the primary cracking zone 
and to condense the aluminium chloride in the vapours. 


E. C. Pitzer. U.S.P. 2,319,948, 25.5.43. Appl. 5.7.40. Hydrocarbon oils are con - 
verted into gasoline of high knock rating by contacting the oil vapours at conversion 
temperatures with a catalyst consisting essentially of titanium oxide in the form of a 
gel and from 10% to 40% of aluminium oxide. 


C. L. Brown. U.S.P. 2,321,280, 8.6.43. Appl. 7.12.38. A safety fuel boiling 
between 300° and 400° F., and having a flash point of at least 100° F. by the closed-cup 
method, consists predominantly of the paraffinic compounds formed by the reaction 
between isobutane and a C, olefin. The fuel contains sufficient of an anti-knock agent 
to bring its octane number to about 100. 
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A. Y. Mottlau and P. Miller. U.S.P. 2,321,311, 8.6.43. Appl. 21.10.39. 4 
motor-fuel composition consists of a mixture of gasoline hydrocarbons adapted as a 
base fuel for spark-ignition engines ard at least 1% by volume of a heterocyclic com. 
pound containing a furane nucleus and selected from the group consisting of furane, 
alky] furanes, furfury! alcohols, furfuryl amines, and the saturated derivatives thereof. 

H. B. M. 


Lubricants and Lubrication. 


455.* Reclamation of Lubricating and Other Oils. V. L. Farthing. Petrol. Times, 
8.1.44, 48, 16-22. (Extracts from paper read to Liverpool Engineering Society.)— 
To indicate the various methods of approach to the problem of reclamation of used oils, 
some of the systems of filtration, centrifuging, chemical treatment, and earth treatment 
applied to lubricating oils, transformer, turbine, switch oils, etc., are illustrated, and 
their methods of operation described. Consideration is given to the useful functions 
which these systems will perform and also to their limitations. Normally, filtered 
used lubricating oils are admixed with a lesser quantity of fresh oil before re-use, but 
recent research indicates that with Pennsylvania oils it is advisable to use fresh oil, 
topping up with the filtered used oil. The filtration and re-use of oils which originally 
contained additives or dopes are also discussed. 

The opinion is expressed that acid and alkali treatments are suitable for application 
only in a refinery. At present in the U.K. used aero-engine oil is being reclaimed 
in quantity and re-used in modern aero-engines. For general application, systems 
involving earth treatment are considered to be the best for oil reclamation. A recent 
development, still in the experimental stage, is the treatment of transformer oil with 
activated alumina followed by filtration. R. A. E. 


and R. Lyth. J. Hygiene Camb., 1944, 43, 248-251.—Concentration of the carcino. 
genic material in a Venezuelan spindle oil has been effected by simultaneous molecular 
distillation, and further concentration has been accomplished by subjecting one of the 
more carcinogenic distillates to chromatographic absorption. By such means an 
extract was obtained which was ten times as carcinogenic on mice as the original 
oil. 

The authors are of the opinion that they will eventually be able to show that it is 
unlikely that the liquid components of mineral oil, unless highly viscous, are re- 
sponsible for the biological activity. Chromatographic analysis indicates that the 
most active constituents are highly viscous at room temperature, and it is thought that 
they may actually be crystalline solids. =. 


457. Prophylactic Effect of a Colloid Material on the Skins of Mice Painted with Various 
Types of Carcinogenic Agents. J. M. Twort and R. Lyth. J. Hygiene Camb., 1944, 
43, 252-255.—A colloidal material S.D.2 containing as active constituents 30% 
tetrachlorethylene and 10% pine oil delays the advent of tumours on mice when 
used in conjunction with benzpyrene, coal gas tar, or shale oil. The protective action 
of this colloid exceeded that of lanolin when used with benzpyrene or coal gas tar, 
but afforded less protection than lanolin when used with shale oil. 

The incorporation of 25% lanolin reduced the effectiveness of the colloid except for 
use with shale oil. C. G. TF. 


458. Patents on Lubricants and Lubrication. ©. F. Prutton. U.S.P. 2,318,629, 
11.5.43. Appl. 4.3.38. An extreme-pressure lubricant consists of a major portion 
of mineral oil and up to 20% of an organic sulphur compound. The organic sulphur 
compound is of a type which, when included in the lubricant, does not show a sub- 
stantial increase in reactivity with iron at temperatures below 100° C., but does show 
such an increase in reactivity at temperatures below 250° C. 


C. F. Prutton. U.S.P. 2,318,630, 11.5.43. Appl. 8.8.38. The film strength of a 
mineral lubricating oil is increased by the addition of a liquid oil-miscible organic sul- 
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phur compound selected from the class consisting of the organic sulphides and organic 
disulphides. 

H. G. Schneider and L. A. Bannon. U.S.P. 2,318,719, 11.5.43. Appl. 20.5.38. 
Lubricating oils are produced from isobutylene by conducting the polymerization in a 
series of successive stages. In this way the molecular weight is progressively increased 
up to lubricating-oil range. The first stage of polymerization is achieved with a non- 
volatile mineral-acid catalyst, and the products are re-polymerized to lubricating oils 
by means of a Friedel-Crafts type catalyst. 

C. F. Prutton and A. K. Smith. U.S.P. 2,318,013, 4.5.43. Appl. 12.11.40. A 
lubricating composition is prepared from a suitable oil base, and a minor proportion 
of an oxygen and halogen bearing organic ring compound containing the carbonyl 
radical. 

L. W. McLennan and O. W. Neukom. U.S.P. 2,319,076, 11.5.43. Appl. 24.10.39. 
A lubricating grease is prepared from mineral lubricating oil, 5-50% of an inert filler, 
and 15-40% of the saponification products of saponifiable materials selected from the 
group consisting of animal and vegetable waxes, of which at least half of the soap is a 
soap of such waxes. 

O. M. Reiff. U.S.P. 2,319,189, 11.5.43. Appl. 19.4.40. A mineral-oil improving 
agent consists of an oil-miscible condensation product characterized by at least two 
aromatic nuclei, each of which is substituted with at least one oil-solubilizing alkyl 
group and with at least one aliphatic carboxylic acid group, wherein the carboxyl 
hydrogen is substituted with metal. The characterizing nuclei are interconnected 
by at least one atom of an element selected from the group consisting of sulphur, 
selenium, and tellurium. 

O. M. Reiff. U-.S.P. 2,319,190, 11.5.43. Appl. 20.4.40. A mineral-oil composition 
is improved by the addition of a small proportion of an oil-miscible condensation 
product characterized by at least two aryl nuclei, each of which is substituted with at 
least one alkyl group and with at least one ether carboxylic acid group in which the 
carboxyl hydrogen is substituted with metal. The characterizing nuclei are-inter- 
connected by at least one atom of an element selected from the group consisting of 
sulphur, selenium, and tellurium. The alky] substituents are aliphatic hydrocarbon 
groups of at least 20 carbon atoms. 

M. H. Ittner. U.S.P. 2,319,405, 18.5.43. Appl. 3.8.40. In the manufacture of a 
lubricating grease, a substantially pure anhydrous soap in molten condition, sub- 
stantially free from glycerine, unsaponified and volatile unsaponifiable matter, grit 
and other impurities, is mixed with a mineral-base lubricating material. The in- 
gredients are mixed while the two substances are in a fused anhydrous condition, with 
substantial absence of air both during the mixing and cooling processes. 

E. W. Cook and W. D. Thomas. U.S.P. 2,319,662, 18.5.43. Appl. 31.10.41. A 
lubricating composition consisting essentially of a mineral oil has incorporated in it a 
small amount of a compound selected from the group consisting of acid phenol mono- 
sulphides of the general formula. 


R, = 


H H 


1 


R, and R, are alkyl groups having 1—20 carbon atoms and R, and R, are members of 
the group consisting of alkyl, aryl, alkoxyalkyl, aroxyalkyl, arakyl, alkaryl and 
cycloalky! radicals, and metal salts thereof. 

W. A. Lutz and J. W. Pool. U.S.P. 2,320,002, 25.5.43. Appl. 22.8.41. A thixo- 
tropic petroleum lubricating jelly having improved viscosity-temperature character- 
istics and improved lubricating Properties at low temperatures, consists essentially 
of a mixture of a petroleum lubricating oil with a wax having a melting point above 
150° F. It also has incorporated in it an amount of aluminium soap such that the 
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ratio of soap to wax by weight is less than 1:1. The jelly is thus rendered sub. 
stantially softer at low temperatures. 


D. R. Frey. U.S.P. 2,320,228, 25.5.43. Appl. 18.7.40. A lubricant consists of a 
major proportion of a mineral lubricating oil and a small amount of an oil-soluble 
metal oxide of an ester of an aromatic acid with an aliphatic alcohol. The oxide is of 
the type in which the oxygen of the metal oxide group is directly attached to an 
aromatic ring. 


V. N. Jenkins. U.S.P. 2,320,241, 25.5.43. Appl. 21.11.39. A lubricant is pre- 
pared from mineral lubricating oil and 0-8—2-0% of an oil-soluble alkaline-earth metal 
soap of organic acid of the class consisting of gamma and higher position hydroxy 
aliphatic acids capable of forming lactones, gamma, and higher position amino- 
aliphatic acids capable of forming lactams, amino-aliphatic acids capable of forming 
lactims and lactimides, and cyclic hydroxy acids capable of forming lactones. The 
product is designed to avoid corrosive conditions towards corrosion sensitive alloy 
bearings without substantially increasing the viscosity of the origina! lubricating oil. 


E. Lieber and L. A. Mikeska. U.S.P. 2,320,287, 25.5.43. Appl. 7.4.39. A 
lubricant consists of a mineral oil and a small quantity of a compound having the 


formula 
» 


R and R’ are organic radicals, X is an element selected from the class consisting of 
oxygen, sulphur, selenium, and tellurium, and Y is an element selected from the class 
consisting of hydrogen and a negative element of Group VI of the Periodic System. 


R. M. Thomas and W. J. Sparks. U.S.P. 2,320,312, 25.5.43. Appl. 4.1.38. A 
thickened mineral oil composition having high stability consists of a mineral oil base 
stock and the product obtained by the reaction of 1 part of an iso-olefin polymer of 
1000-—50,000 molecular weight with 4-2 parts by weight of sulphur chloride. The 
reaction is carried out at a temperature between 100° and 200° C., and is continued until 
the polymer is converted into a product of considerably higher molecular weight which 
contains less than 1-3% of chemically combined sulphur and less than 1-5% of chemically 
combined chlorine. 


E. R. White. U.S.P. 2,320,392, 1.6.43. Appl. 13.1.41. An anti-ring-sticking 
lubricant is prepared from mineral lubricating oil and 0-25-5% of an oil-soluble poly- 
valent metal salt of an a-amino-acetic acid. The lubricant is resistant to oxidation 
under normal conditions in internal-combustion engines. 


L. A. Mikeska and E. Lieber. U.S.P. 2,321,307, 8.6.43. Appl. 17.8.37. A 
lubricant suitable for use in internal-combustion engines consists of a refined hydro- 
carbon oil containing an effective concentration of an oxidation inhibitor which 
prevents decomposition of the oil. The oxidation inhibitor is a compound of the 
class of organic phosphites containing an element selected from the class consisting 
of sulphur, selenium, and tellurium. This element is directly attached to the phos- 


phorus and the organic group. e 
R. Rosen. U.S8.P. 2,321,517, 8.6.43. Appl. 2.1.41. A lubricant has dissolved in 
it 0-05-5-0% of tetra-n-butyl ammonium iodide. H. B. M. 


Asphalt and Bitumen. 


459. Patent on Asphalt and Bitumen. R. A. Dunham. U-S.P. 2,318,932, 11.5.43. 
Appl. 30.1.40. An emulsion of the oil-in-water type having a demulsibility above 
60 and a viscosity below 55 secs. Saybolt furol at 77° F. is produced from an asphalt 
which will not normally emulsify to produce an emulsion having these characteristics 
in the following manner. The asphalt is heated to a temperature between 625° and 
700° F., for a period of time greater than 30 min, “Afterwards the heated asphalt is 
mixed with water and a smal] amount of an emulsifying agent to obtain the desired 
emulsion. H. B. M. 
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Special Products. 


460. Kerosine has Extensive and Varied Field of Service. A. W. Trusty. Petrol. 
Engr, May 1943, 14 (8), 118.—This article gives a review of the present applications 
and desired qualities of kerosine. 

Contrary to what might be expected, production of kerosine in the U.S.A. is in- 
creasing, although the percentage yield from crude has steadily decreased during the 
last forty years. 

The application to illumination is still the most important, but it is predicted that its 
use as a heating agent will soon take the lead. 

As an illuminant, the three requisites of a kerosine are stated to be 


(1) it must give a flame of good initial candle power ; 
(2) it must maintain this candle power as the oil burns ; 
(3) it must not give rise to excessive deposits of film on the chimney. 


(1) Depends on the chemical composition of the kerosine and on the design of the 
lamp. Paraffin hydrocarbons give the greatest flame height and, although aromatics 
give more luminosity for a comparable area of flame, the decrease in flame size lessens 
the total candle power. The I.P. Smoke Point apparatus is considered the best means 
of measuring flame size, and typical results are quoted for paraffinic and aromatic 
kerosines. Lamp design has also a marked bearing on the burning quality of the 
kerosine. 

(2) Depends on the maintenance of a constant supply of kerosine to the wick and 
complete combustion without char formation. The supply of oil to the wick will 
depend on lamp design and correct oil viscosity. Char formation is dependent upon 
hydrocarbon composition and on lamp design and may be measured by suitable lamp 
tests. 

(3) Depends on hydrocarbon composition and the presence of impurities such as 
sulphur compounds, whilst factors such as chimney design and temperature, draught 
and purity of atmosphere affect the formation. 

Colour instability in kerosine is considered to be of several different types and the 
oxidation type (developing in the dark) may be measured by the Hillman lead peroxide 
test. Other types are attributed to amino-compounds and to unsaturated bodies. 

Some colour stability tests. and the A.S.T.M. tests for burning quality are described. 

Blue flame burners, vaporizing appliances and other uses of kerosine, e.g., as tractor 
fuel, are referred to briefly. J.C 


461. Testing Elasticity of Synthetic Rubbers at Low Temperatures. G. D. Kish. 
Petrol. Engr, May 1943, 14 (8), 128.—An instrument called the “‘ Elastensometer ”’ 
has been developed in order to measure the elastic properties of synthetic rubber 
compounds at low temperatures, particularly with regard to their present-day emergency 
use in place of natural rubber in coupling gaskets for pipelines, etc. 

A small beam of the material is supported on anvils and centrally loaded. The 
force required to produce a constant deflection is measured at various temperatures 
and the force/temperature curve plotted. The critical limit of normal elastic pro- 
perties is reached at that temperature where the force required to produce constant 
-deflection increases rapidly. 

The construction and operation of the instrument are described in detail, and diagram - 
matic and photographic illustrations are provided. Advantages are simplicity, 
economy of time and material and ease of operation. A sample can be tested in 
15 min. 

In a discussion of typical results, the usual curves given are shown. By means of 
the conventional formula for the deflection of a beam the modulus of elasticity (£) 
may be calculated and curves plotted showing the changing values of E with decreasing 


temperature. J.C. 
462.* Method of Testing Elasticity of Synthetic Rubbers at Low Temperatures. George 
D. Kish. Oil Gas J., 3.6.43, 42 (4), 43.—See Abstract No. 461. C. G. G. 


463.* Canada’s Synthetic Rubber Programme. C. C. Pryor. Petrol. Engr, October 
1943, 15 (1), 138-144.—Canada and the U.S.A. have co-operated in pooling available 
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stocks of natural rubber and information regarding the manufacture of synthetic 
rubber. Equipment not available from Canadian sources has also been supplie«! by 
the U.S.A. For reasons given it was decided to manufacture the butadiene required 
from petroleum sources, thus also obtaining the ethylene required for styrene pro. 
duction, and isobutylene for butyl rubber manufacture. These products were obtained 
by extending the cracking facilities available at one of the largest Canadian refineries, 
which is also conveniently situated in relation to the largest tyre manufacturers, thus 
reducing transport requirements. 

The synthetic rubber plants are situated at Sarnia, Ontario, and are expected to be 
in production in the near future. Quantities of 34,000 tons of Buna 8 and 7000 tons 
of butyl rubber p.a. are indicated. A Thiokol plant has also been erected in Ontario, 
and began full scale operations on 14th June. 

Future possibilities in connection with the production of butadiene from alcohol 
obtained from wheat are discussed. Active research is in progress with a view to 
producing quantities of natural rubber gum from milkweed and other plant sources. 
This natural rubber may be blended with Buna S, and is said to improve certain 
properties of the latter when used for tyre manufacture. R. A. E. 


464.* Utilization of Synthetic Rubber in Oil Industry. W. A. Sawdon. Petrol. 
Engr, November 1943, 15 (2), 76-80.—A company has been experimenting for a 
number of years with a view to utilizing synthetic rubber blends in replacement of the 
natural product for manufacture of such oil-field equipment as casing protectors, 
pipe-wipers, wire-line guides, ete. The particular synthetic developed is known as 
PBX, and is now being used for the purposes mentioned. 

Differences in technique in the fabrication and handling of the synthetic as compared 
with the natural product are necessary, and experience has been accumulated. Casing 
protectors manufactured with the new material have been in service for some time, but 
not long enough to determine ultimate life. Resistance to abrasion is said to be 
adequate for the service, and advantages over natural rubber in respect of deterioration 
due to climatic conditions and contact with oil and gas are claimed. Although the 
ultimate strength of the natural rubber is greater than that of the synthetic, the tensile 
strength of the latter is the greater at elongations required in service and installation. 
This means better adherence of the protector to the pipe, but necessitates the em- 
ployment of increased power to instal and remove the protector. R. A. E. 


465.* Flex Life and Crystallization of Synthetic Rubber. J. H. Fielding. Indusir. 
Engng. Chem., 1943, 35 (12), 1259.—-Experimental data are presented which show that 
natural rubber and Buty! B are similar in that stretching produces fibreing. G. R.-S. 
and Buna N do not show fibreing, and gum stocks have a low tensile strength and 
poor flex life. J. W. H. 


466.* Oils in the Cold Rolling Mill. M. Reswick. Petroleum, 1944, 7 (1), 6. A 
précis of a paper and discussion published in Iron and Steel Engr, 1943, 20 (3), 73. 
The functions of an oil used in the high-speed cold rolling of metal sheets are to act as 
a lubricant and coolant, and in some degree as a protective coating on the finished 
sheet. 

It is believed that some penetration of the oil into the surface interstices of the metal 
takes place, so that low surface tension coupled with good adsorption properties are 
essential properties of the oil. These properties are characteristic of vegetable and 
animal oils, which, however, are less satisfactory than mineral oils in respect of surface 
finish obtainable. The advantages of both classes are obtained by suitable blending 
of mineral and fatty oils. 

In the U.S.A. the main classifications of oils for cold rolling are : (1) mineral oils, 
50-200 secs. S.U., (2) compounded mineral/fatty oils; (3) soluble-oil emulsions ; 
(4) soluble-oil and palm-oil emulsions; (5) straight palm oil. Personal preference 
is often the deciding factor. 

Compounded oils with properties closely resembling those of palm oil are being 
developed with considerable success, but details of their precise nature are not 
available. C. G. G. 
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467. Cresols Separation. Anon. Chem. Tr. J., 14.1.44, 114, 36.—E.P. 557,519 of 
1942 granted to Shell Development Co. describes a method of separating meta- and 
para-substituted cresols and allied products (which generally have very close boiling 
points) by a further alkylation step carried out with only a limited amount of alkylat- 
ing agent so that the reaction takes place very largely in the para-position only. 
Hence the more highly alkylated para-product can be separated by distillation from 
the meta-product. Alkylation may be carried out by olefins, alkyl chlorides, alcohols, 
or ethers, at varying temperatures between 0° and 100° C. and using preferably less 


‘ than 7% of alkylating agent over the equivalent required for alkylating in the para- 


position. In an example quoted, 85% of the unreacted meta-product is recovered. 
The alkylated para-substituted alkyl phenols are useful as oxidation inhibitors in 
gasolines and other products, whereas the meta-products gre of little anti-oxidant 
value. Cc. L. G. 


468. Patent on Special Products. A. Jenkner. U.S.P. 2,319,326, 18.5.43. Appl. 
15.10.40.—A bitumen-like product is produced from a mixture of glance coal and a 
hydrocarbon oil of high boiling point. The product in colloidal state has a softening 
point greater than 90° C. and a breaking point of less than 0° C. H. B. M. 
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469.* Wildcat Operations Yield ing Results in Colombia. E. Ospina Racines, 
World Petrol., September 1943, 14 (10), 36.—The El Dificil field was opened in May, 
1943, after geological and geophysical work. The discovery well went to 5950 ft. 
and entered the basement granite. Several hundred feet of pay formation was 
penetrated, and gas at 2500 Ib./sq. in. was encountered. The pay is a cavernous 
Upper Oligocene limestone, and the initial yield with a } in. bean was 700,000 cu. ft. 
of wet gas and 54 bri./day of 46° A.P.I. oil. El Dificil 2, about 2 km. to the north. 
west was spudded on 17th July, 1943. 

The El Dificil field is 75 ml. from the Caribbean, in the Magdalena department. 
Shell also is drilling directly or under contract San Angel 1, and El Brillante 1, and 
has drilled the Casabe wells and El Doce 1. El Doce was abandoned in the base. 
ment granite. The Casabe wells brought in to date have been tested only partially, 
and have had initial yields ranging 200-1200 brl./day of 21° A.P.I. oil. It is reported 
that Casabe 9 has some 3000 ft. of pay formation, its depth being 6086 ft. 

Just north of the Casabe field Socony is drilling under contract the Cimitarra 
wells. Cimitarra 2 is testing just above the 5000 ft. level, and the presence of 19° 
A.P.I. oil is shown. The pay is.said to be 1000 ft. thick. Still farther north the 
Richmond Petroleum Co. explored the Villamizar and Camacho tracts, one well 
being abandoned on the former and three on the latter, the wells reaching the Cre- 
taceous at depths of 815-4273 ft. Many structural holes were drilled for subsurface 
correlation by Schlumberger logs, micropalwontology and heavy residues. E! 
Retiro 1, on the Granger concession, has shown some gas. 

The Socuavo structure in the Barco concession has two pays, a Tertiary limestone 
at 4000-5000 ft., and Cretaceous limestone at 9000-10,000 ft. A high gas yield 
and 500-1700 bri./day of 56° A.P.I. oil have been obtained from the lower pay. 
The Tres Bocas wells, 14 ml. away, lie on the same structure. 

The Texas Company has carried out considerable surface and geophysical work 
in the Llanos and along the Caribbean coast, and various concession applications 
have been filed in these areas. 

The Gutierrez tract north of and adjacent to the Yondo block has been surrendered 
after the Tropical Oil Co. had drilled two unsuccessful tests which had reached 4171 
and 9502 ft., respectively. Tropical is the fourth major oil company to apply for 
concessions in the Llanos. 

Some of the legal difficulties regarding oil concessions in Colombia are described. 

A bill recently submitted to Congress asks that the Government royalty par- 
ticipation be increased, and this and other economic burdens may postpone or even 
eliminate the development of half of Colombia’s prospective oil land. 

The oil production has continued to drop due to lack of tanker calls at the export 
terminals. In 1941 the average monthly production was 2,050,000 brl., in 1942, 
875,000 brl., and for the first six months of 1943, 590,000 brl., 97-5% of which came 
from the De Mares concession. The country’s domestic requirements are about 
250,000 brl./month. 

Although there has been a decline in production, unusual activity has been dis- 
played recently in applying for oil concessions. 

Tables list the concessions applied for and under contract in the Department of 
Magdalena, and give some of the more recent well completions. The economic 
situation in Colombia is discussed briefly. A map of the Magdalena Department, 
showing the concessions and some of the geology, is appended. G. D. H. 


470.* Find Oil in Florida. Anon. World Petrol., Novernber 1943, 14 (12), 58.—The 
first producing oil well on the Eastern Seaboard has been drilled in Collier County, 
Florida, north-west of Miami. A heavy crude with a fair amount of gas and salt 
water was found at 11,700 ft., and rose in the well to within a few hundred feet of 
the surface. G. D. H. 


471.* Peace Creek Field—a Stratigraphic Trap. J. A. Kornfeld. World Petrol., 


December 1943, 14 (13), 38-47.—Peace Creek lies on the south-eastern flank of the 
Central Kansas Uplift, in a 70-ml. segment which has eight important oil fields and 
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two gas fields in stratigraphic reservoirs. These fields produce from Paleozoic 
rocks, chiefly the Viola lime, the Mississippian chert, the basal Pennsylvanian con- 
glomerate and to a less extent the “ Misener’’ sand and the Maquoketa dolomite. 
Peace Creek, Zenith, Stafford, Barnholdt, Welch and Wherry have a proven area of 
nearly 16,000 acres, and 120,000,000 brl. of recoverable reserves. Peace Creek has 
6880 acres of proved production in the Viola limestone. 

The first exploratory drilling in the Peace Creek area was before 1929, when a 

well went 405 ft. into the Arbuckle dolomite without finding commercial production. 
No “ Viola’’ lime was logged, and the Arbuckle was met at 3680 ft. In 1929 a 
reconnaissance core-drill survey was made, and afterwards reflection seismograph 
surveys were made. A wildcat met the Topeka lime at 2750 ft., the Lansing~Kansas 
City lime series at 3250 ft. with a showing of oil, the “ Viola’”’ lime at 3625 ft., the 
Simpson at 3660 ft., reworked Arbuckle dolomite with oil stains at 3747 ft., and 
true Arbuckle dolomite at 3750 ft. The Mississippian lime, Kinderhook shale, and 
part of the Viola lime were absent due to truncation. Later work showed this well 
to be 1} ml. west of the field. The next wildcat found good oil saturation in a zone 
12 ft. below the top of the “ Viola’’ limestone. This well penetrated the Mississip- 
pian lime and the Kinderhook shale. The third wildcat opened the field, the “ Viola,” 
topped at 3775 ft., being the producing horizon. It gave 125 brl./hr. A year later 
eighteen oil wells had been completed on a 40-acre spacing. Later in 1941 the 
Hendrickson pool was opened several miles north of the Peace Creek discovery well. 
This produces from the “ Viola.’”” Two miles north-east of the Hendrickson pool 
the Schweizer pool was opened, the location of the discovery well again being based 
on subsurface geological mapping. Production was from the Viola, but the wells 
had small potentials. This sector marks the northern limit of the Greater Peace 
Creek field. Several unsuccessful attempts have been made to extend the field 
northward. Peace Creek South-west was the fifth and last of the group of individual 
pool discoveries that were later consolidated into one pool. This exploration was 
also based on subsurface geology. Oil was found in the “ Viola,’’ the discovery 
well being on the upthrown side of a N.N.E.-S.8.W. strike fault, with a throw of 
130 ft. A second producing horizon was found in the Arbuckle dolomite in this 
area. 
The subsurface strueture of the Peace Creek area is a monocline dipping south- 
east at about 25 ft./ml. The monocline is interrupted by a terrace and a N.N.E.— 
8.S.W. fault. The main trapping feature is a change in stratigraphy wherein parts 
of the two upper members of the * Viola’’ have been eroded and overlapped suc- 
cessively by Silurian, Mississippian and basal Pennsylvanian strata. The same 
trapping conditions extend from Sterling in the north-east to Stafford in the south- 
west. The “ Fernvale ’’ member of the “ Viola”’ is the principal oil reservoir. Oil 
occurs on both sides of the fault. Commercial gas production has been developed 
only on the upthrown western side of the fault. 

Well completion practices are described, and tables give the discovery wells of the 
sectors of the Greater Peace Creek field, and the data on the other stratigraphic fields 
on the south-eastern flank of the Central Kansas Uplift. 

3} ml. south-west of the Peace Creek field pre-Cambrian granite was met at 4714 ft. 
11 ml. north-west of the field 52 ft. of ‘‘ Reagan ** sand (Upper Cambrian) was found 
resting on pre-Cambrian. Arbuckle dolomite (Upper Cambrian and Lower Ordo- 
vician) has been found resting unconformably on the * Reagan.’’ The Simpson 
consists of red, grey and green shales with occasional limestone streaks and cal- 
careous sandstones. It rests unconformably on the Arbuckle and is 60-80 ft. thick 
at Peace Creek. The “ Viola’’ unconformably overlies the Simpson, and has a 
basal limestone member, a middle cherty dolomite member, and an upper coarsely 
crystalline limestone member (‘‘ Fernvale’’). The Silurian Maquoketa shale rests 
unconformably on the Ordovician, but is generally absent at Peace Creek, possibly 
due to erosion. It is a light greenish-grey dolomitic shale. Thin sand lenses, known 
as the ‘‘ Misener ’’ (Mississippian), overlie the ‘‘ Viola’ at Peace Creek. The Kinder- 
hook has a lower silty dolomite and an upper green to red shale with chert. It 
thickens to the south-east. A thin ‘ Mississippi ’’ limestone (essentially chalky, 
residual chert, or limestone with chert) is found over most of the producing sectors 
of Peace Creek. 

A number of maps are included. G. D. H. 
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472.* Deep Test Drilling on Prince Edward Island. Anon. World Petrol., December 
1943, 14 (13), 64.—After a preliminary survey several years ago, geophysical investi- 
gations were carried out on Prince Edward Island in the summers of 1940 and 1941. 
Seismograph work showed a crest 8 ml. south of Charlottetown in Hillsborough Bay, 
and drilling is now under way with a rig capable of going to a depth of 10,000 ft. if 
necessary. 

For many years past there has been a small production of oil and gas in New Bruns. 
wick, which is adjacent to Prince Edward Island. G. D. H. 


473.* November Wildcat Results: Less than Previous Month. D. L. Carroll. 0// 
Wkly, 20.12.43, 112 (3), 49.—In November 1943, 274 exploratory wells were com- 
pleted in U.S.A. compared with 326 in October. Forty-six wildcats were successful, 
nine fewer than in October. Texas had eighteen discoveries, five in North Texas, 
five in South-west Texas, and two each in West Texas, the Lower and Upper Gulf 
Coast. Illinois had eleven discoveries, and Oklahoma eight. 

The November discoveries consisted of eighteen new oil fields, nine new oil pays, 
ten oilfield extensions, two new distillate pays, five new gas fields and two new gas 
pays. Exclusive of extension tests, 3073 wildcats have been completed in U.S.A. 
in the first eleven months of 1943; the corresponding figure for 1942 was 2889. The 
1943 successes are 8-1°% fewer than in 1942. 

The best Texas wildcat in November was one in Young County which came in at 
2224 bri./day from a 5-ft. section of the Bend line. This well opened a new pool, 
or else it extended a pool | ml. to the north-west. A new Frio sand pay was opened 
in the Placedo field, Victoria County, on the west flank of a salt dome field. This 
may add 300 acres of production, and increase the reserves by 2,500,000 bri. A 
new Frio pay was opened in the North Magnolia City field, Jim Wells County. 

The deepening of a well on the apex of the McCamey structure in Upton County, 
West Texas, resulted in a second strike in the Silurian limestone. There are three 
pay zones between 7125 and 7200 ft. 

The Johnsville North field of Illinois was opened in the Levias limestone below 
3191 ft., and pumped 140 brli./day initially. The pool may be expected to give 
some good McClosky wells. The Levias has yielded a new pay on the Phillipstown 
pool of White County, Illinois. The Bethel sandstone in this pool has been proved 
over about 1000 acres. Low gravity oil has been found in a thick section of the 
Miocene Chanac sand on the Tejon Ranch, Kern County, California. The structure 
is anticlinal, and a second well found a thicker pay higher on the structure, suggest - 
ing that the field may cover 500 acres. This find has yet to be assessed, but the 
Chanac sand has given high yields in a number of fields. 

The West Moore field of Cleveland County, Oklahoma, was opened in the Wilcox 
at 8780-8800 ft., for 250 bri./day. This well appears to be on a faulted anticline, 
and a number of structures of this type occur west of and parallel to the Nemaha 
Ridge zone of fracture. 

Tables give by States and districts, the results of wildcatting in U.S.A. in November, 
and during the first eleven months of 1943, and comparative summaries for 1942 
and 1943. The discovery wells for November are listed, with the location, field, 
completion date, depth, producing horizon, initial production, and other information. 

G. D. H. 


474.* Exploratory Drilling is Under Way in New Zealand. Anon. Oil Wkly, 20.12.43, 
112 (3), 64.—Preparations are being made to drill a deep test at Uruti, 35 ml. north 
of the New Plymouth area. To the south of New Plymouth additional structural 
drilling is being undertaken. G. D. H. 


475.* Million-Barrel Turner Valley Well Canada’s Best. Anon. Oil Wkly, 20.12.43, 
112 (3), 64.—Home-Millarville 2 in North Turner Valley had produced 1,110,118 bri. 
of oil between its discovery in January 1939 and September 1943. In 1939 it yielded 
221,082 brl., in 1942 231,013 brl., and in the first six months of 1943 133,655 brl. of 
oil. Originally its gas—oil ratio was 810 cu. ft./brl., now it is less than 2000 cu. ft./brl. 
Many Turner Valley wells have gas-oil ratios of more than 10,000 cu. ft./brl. 

G. D. H. 
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476.* Nearly Fourth of Rumanian Drilling is Exploratory. Anon. Oil Wkly, 20.12.43, 
112 (3), 64.—The Rumanian Press reports that drilling in 1942 was 11% greater 
than in previous years, and that 22-5% of the total drilling was exploratory. 

G. D. H. 


477.* One Completion in Colombia in October. Anon. Oil Wkly, 20.12.43, 112 (3), 
64.—A well was completed on the Yondo concession in October, and seven wells 
were drilling at depths ranging 2375-9325 ft. G. D. H. 


478.* Peruvian Oil Production up 11°% this Year. Anon. Oil Wkly, 20.12.43, 112 
(3), 64.—In the first half of 1943, Peru produced 7,281,140 brl. of oil, compared with 
6,540,079 brl. in the first half of 1942, 540,153 brl. of natural gasoline was 
produced. G. D. H. 


479.* Production Up in Canada Outside Turner Valley. Anon. Oil Wkly, 20.12.43, 
112 (3), 64.—In the first eight months of 1943 Canada produced 6,510,458 bri. of oil, 
compared with 6,836,130 brl. in the same period of 1942. These figures are exclusive 
of the Norman production. Turney Valley gave 6,065,779 brl., compared with 
6,537,896 brl. in the first eight months of 1942. Elsewhere in Alberta the production 
was 114,578 brl., compared with 84,556 brl. in the 1942 period. The Ontario and 
New Brunswick ‘production was 109,718 brl. against 116,354 bri. in the first eight 
months of 1942. G. D. H. 


480.* Turner Valley Completion Makes Good Well. Anon. Oil Wkly, 20.12.43, 
112 (3), 64.—Major Oil Investments No. 6 well produced 7800 brl. of oil in the first 
sixteen days of November, from the upper porous zone of the lime pay. Early 
in December it was tested again after acidizing. 
Alberta now has 261 producing wells, 231 of them in the Turner Valley field. 
G. D, H. 


481.* Army Estimates Norman Wells Field Crude Oil Reserves at 100,000,000 bri. 
H. D. Ralph. Oil Gas J., 23.12.43, 42 (33), 12.—The Army hoped to get a reserve 
of 8,000,000 brl. at Norman Wells, but the field is now known to have 58,000,000 brl., 
and probably 100,000,000 bri. It is admitted that Canol was not designed as a 
commercially profitable venture, but Lieut.-General B. B. Somervell maintains that 
it was fully justified as a strategic aid in defence of Alaska. The continuation and 
probable expansion of Canol are justified by the crude-oil discoveries, and because it 
is a proved source of oil under U.S. control at a time when Ickes is proposing developing 
foreign oil sources much farther away. 

The pour-point of the oil is — 72° F., while the mean winter temperature is 
— 25° F. The Skagway—Whitehorse section of the pipeline has been in operation 
since January 1943. Storage at Whitehorse is nearly complete, and the first stage 
of the refinery will be completed at the end of January 1944, and the second stage 
in May. 

Canol is practically ready to deliver a small but substantial quantity of oil at a 
place where it is very much needed. 

The refinery will have a throughput of 3000 brl./day, 800 brl. being used for opera- 
tions, and 2200 brl. broken down into 479 brl. of 100-octane gasoline, 1048 bri. of 
truck gasoline, 400 brl. of diesel oil, and 293 brl. of Houdry charge stock and residual 
fueb oil. 

There is stated to be a proven potential of 4800 brl./day from wells already acidized, 
and on the basis of acidizing the remaining wells already drilled the potential is 
7500 bri. /day. G. D. H. 


482.* Active Drilling Campaign in Prospect for Georgia. Anon. Oil GasJ., 23.12.43, 
42 (33), 24.—8,000,000 acres are under lease in 35 southern counties of Georgia, and 


an active exploration campaign is in prospect. Technical staffs are being moved 
into the area. 

The deepest test in South Georgia near Donaldsonville is suspended at 7320 ft., 
and is still being studied. G. D. H. 
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483.* Cycling Plant Proposed near Alta Mesa Field. Anon. Oil Gas J., 23.12.43, 
42 (33), 24.—-The construction of a cycling plant in the Alta Mesa area, south-western 
Brooks County, Texas, is under consideration. 

The Alta Mesa field proper has been producing since 1936, with a proven area of 
1300-1500 acres in the Catahoula and Frio around 2400 ft. and 3000 ft., respectively. 
Recently an oil well was deepened from 6652 ft. to 7361 ft., and it had a blow-out 
and fire at 7288 ft., when only 3 ft. into a coarse sand. When brought under control 
the well gave about 2,500,000 cu. ft. of gas and a spray of condensate before being 
cored to 7361 ft. G. D. H. 


484.* Mexico’s Crude-Oil Production Climbs. Anon. Oil Gas J., 23.12.43, 42 (33), 
24.—3,249,074 brl. of oil was produced in November on Petroleos Mexicanos proper- 
ties, and on independently owned lands in Tampico which are now managed by 
Pemex. The daily average was 108,302 brl. for November, 110,299 brl. for October, 
and 92,245 brl. for the first ten months of 1943. 

Declines in production in November took place in North Tampico and Poza Rica, 
the latter district giving 56,191 brl./day, compared with 57,345 brl./day in October. 
The Isthmus region gave 12,849 brl./day in November, showing a slight rise due to 
the completion of a new well in the deeper pay-zone now being developed. 

A table gives production figures for October and November by districts. 

G. D. H. 


485.* Monthly Wildcat Completion Record, September-November 1943. Anon. Oil 
Gas J., 23.12.43, 42 (33), 78.—303 wildcats were completed in U.S.A. in November, 
17 more than in October. 36 found oil, 2 found distillate, and 7 found gas in Novem. 
ber, the corresponding figures for October being 37, 1, and 10, respectively. 

365 exploratory wells were drilled in August, and only 269 in September. 

A table gives by States and districts the results of wildcatting in September, October, 
and November 1943. G. D. H. 


486.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 23.12.43, 42 (33), 
91.—Eight oil discoveries and four gas discoveries were made in the 79 wildcat com- 
pletions in U.S.A. in the week ended 18th December, 1943. 

The Gebo well on a dome on the eastern side of the Big Horn Basin has been com- 
pleted for 90 brl./hr., and is regarded as a major discovery. 

14 ml. south-west of Vernon, in Western Wilbarger County, North Central Texas, 
a 400-brl. well has been compieted in a shallow sand. In Duval County, South 
Texas, Pettus sand production has been extended 2 ml. east of the Bridwell field. 
A gas well has been re-completed as an oil-well in Liberty County, upper Gulf Coast, 
Texas. 

A table gives by States and districts the results of wildeat completions in U.S.A. 
during the week ended 18th December, 1943, as well as cumulative totals to date. 

G. D. H. 


Drilling. 


487.* Horizontal Drilling from Bottom of Shaft in Pennsylvania Field. H. L. Schul- 
theis. Oil Gas J., 14.10.43, 42 (23), 49.—The method of horizontal drilling as applied 
to two wells in process of drilling is described. Two wells at a time are drilled in 
opposite directions from a common shaft. The first pair of opposite wells, each of 
which has now been drilled about 2000 ft. into the sand, are 5 in. in diameter for the 
first 100 ft. and are cased with 34-in. casing for that distance. From the ends %®f 
the cased holes, 3-in. diamond drill holes have been extended into the sand. These 
will not be cased. The most intricate feature of the horizontal drilling operation is 
to determine the elevation of the holes at any length, then to overcome the force 
of gravity and follow a predetermined course. At 1500 ft. the holes are said to be 
practically level with the well mouth. From that distance to the end they slant 
upward. On the bottom of the shaft, 20 ft. under the floor of the work-chamber, 
are three 20-brl. pressure tanks, into which flow the oil, water, and drill cuttings 
from the wells. Oil produced is accumulated in one of these tanks during the drilling 
operations, and water and drill cuttings in the other two. Lifting the drill water, 
oil, and cuttings, sometimes as much as 200 bris. a day, involves special methods. 
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Because of the diamond drill cuttings, an ordinary pump would be worn out in a 
few days, so air pressure is used to elevate the materials. When a tank is filled, and 
workmen learn of this fact through an automatic bell system, air under 90 lb. pressure 
is turned into the top of the tank and the fluid is forced to another tank in a way- 
station 215 ft. above. From this tank the fluid is blown to the flow-tank on the 
surface. This operation is accomplished by the turning of a valve by a workman in 
the power-house who is automatically warned of the coming fluid. In the surface- 
flow tank, oil, water, and cuttings are separated by gravity. Every possible pro- 
vision for safety of the workmen in the 27-ft. chamber has been taken. A steel 
ladder leads to the surface. Each drilling well is provided with a strong suction 
from the ventilator fan, so that if gas is encountered it will be pulled directly to the 
surface without entering the work-chamber. All oil flows into an enclosed tank. 
Mechanical gas detectors are used at regular intervals for tests, and, in addition, a 
miner’s safety lamp is kept burning in the work-chamber at all times. Ventilation 
is provided through a 15-in. updraft pipe in the shaft wall, and the air in the work- 
chamber is completely changed every 4} min. by use of an exhaust fan on the surface. 
To date the gas content of the subsurface air has never reached 0-1%,. 

A unique arrangement has been provided for shooting the wells when they are 
completed. A pipe, embedded in the wall of the shaft, protrudes through the centre 
of the dome of the work-chamber. This will be connected to the casing head, thus 
permitting a free flow of exhaust from the well to the surface. In shooting, a full- 
length hole charge of 80% gelatine, extending from a point 500 ft. beyond the work- 
chamber to the end of the hole, and weighing 34-lb./ft., will be used. 

The operation now in progress is designed to tap approximately 400 acres of land. 
If all the 24 wells for which port holes are provided in the work-chamber are drilled, 
about 60,000 linear ft. of producing sand will be opened up, en exposure which would 
be equal to about 3000 vertical wells in the 20-ft. substratum to be worked. 

A. H.N. 


488.* Mud Control for Deeper Drilling in Rocky Mountain District. N. Williams. 
Oil Gas J., 23.12.43, 42 (33), 29.—Mud-conditioning problems in the Rocky Mountain 
area are concerned chiefly with the prevention of lost circulation and stocking of 
drill pipe, two of the chief hazards faced in deeper drilling. Sources of lost circulation 
are the various porous upper sands which are passed up in the deeper drilling, and 
crevices and fractured sections which may be found at any depth in the lower horizons. 
The porous upper sands include a number of those that have been or still are pro- 
ductive in many fields. When these sands were developed, loss of circulation in 
them was not a factor, since the holes were completed at their depths, but now that 
holes are being carried below them to much greater depths they constitute a hazard. 
Since the use of intermediate protective casing strings is being discontinued as a 
usual practice, and only short surface pipe is run, these sands remain open until the 
oil-string is run. The danger of losing returns in these upper sands, as well as in 
any crevice or fractured section below them, lies in the possibility of sticking of 
drill-pipe. The sticking of pipe in these instances is occasioned by the filtration 
of the water of the drilling mud into the porous or fractured sections, allowing the 
building up of filter cake and solids on the walls of the hole around the pipe at the 
point of lost circulation. The accumulated filter cake prevents the pulling of tool- 
joints or drill-collar and bit through it. 

Control of water loss of the drilling mud is complicated in this area by the presence 
of anhydrite and lime. Sections giving the most trouble lie just below the Sundance 
sand, some 700-1000 ft. above the Embar lime and Tensleep sand, two of the main 
deeper horizons undergoing development. The calcium sulphate of those sections, 
although not always considered soluble, is taken into solution in the mud, and reacts 
to floceulate inorganic colloids. This is believed to have been one of the principal 
causes for many cases of stuck drill-pipe which have been experienced in deeper drill- 
ing, as the free water can readily filtrate into any of the upper porous sands, which 
result in the remaining solids building up a thick filter-cake on the walls of the hole 
around the pipe. More general use is now being made of organic colloids in the 
mud while drilling through and below the anhydrite and lime sections. The organic 
colloids, consisting of a hydrolyzed starch product, are not as readily flocculated, 
and generally have proved effective in reducing the water filtration. Base of the 
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drilling fluids is fresh water, but the pH is usually raised to 12 or higher. In the 
presence of high pH the organic colloids will not ferment. In many wells the water 
loss of muds using only inorganic colloids may exceed 100 c.c. at 100-lb. pressure 
in a filter press for 30 min. Use of the organic colloids has reduced the water loss 
to as low as 2 c.c. in many cases. 
Circulating oil with drilling mud is also discussed, together with other practices. 
A. H.N. 


489.* Portable Substructure Raises Clean-Out Rig Over Controls. Anon. Oil Wkly, 
3.1.44, 112 (5), 12-13.—For cleaning out, deepening, and working over wells in Cali- 
fornian fields, it becomes necessary to get the rig above the surface controls. The 
substructure was designed for this purpose. It is constructed of condemned pipe, 
welded together in sections, is portable, and has all service piping permanently 
attached. A heavy portable rotary rig is mounted on the substructure, and opera- 
tions are then carried on in the usual manner. The rotary rig is a complete unit, 
having a telescopic mast-type derrick, carried by and attached to the rear of the 
frame of a heavy-duty truck. The drive for the drilling equipment is made through 
the truck diesel engine by convenient take-off connections and power controls. A 
separate engine for auxiliary use in driving the mud pump is set beside the rig on 
timber mats when circulation is required for certain types of operations that may 
be necessary. Steel tanks are provided for water and fuel, as well as circulating 
fluid, all of which may be moved in sections when the rig is taken to a well. 
The design of the substructure is briefly described. A. H.N. 


Production. 


490.* Reasons and Methods for Perforating Tubing. H. F. Simons. Oil Gas J., 

14.10.43, 42 (23), 53-54.—The principal reasons for perforating the tubing are : 

(1) to assist ion particularly in gas-lift operations; (2) to provide a means of circulat- 

ing through the tubing, and (3) as an aid in pulling a packer. At the present time 
perforation can be obtained either by a gun perforator or a mechanical tool. The 
mechanical tubing perforator is run inside the tubing on a single-strand 0-082-in.- 
diameter wire line. With it, it is possible to put a selected-size (from 1/64 to 5/16 in.) 
hole in the tubing. For sizes up to and including } in. and orifice insert, which is a 
tapered cone with a hole drilled along the axis, is driven into and through the tubing 
wall. The outer diameter of this cone is approximately 5/16 in. The tool for driv- 
ing the insert or punching the hole through the tubing wall is simply but ruggedly 
constructed. Essentially it consists of two parts, a stationary one in which there is 
a driving head, or a hinged upright arm, which hoids the orifice insert, and a movable 
wedge-shaped mandrel. Driving downward on the mandrel forces the insert, or the 
punch, outward and into the tubing wall. Below the tool there is a double knuckle 
joint and a stop, the latter being similar to an inverted bulldog spear or an inverted 
choke mandrel and slips. The stationary part of the tool is attached to the stop 
and is held in place by it. A shear-pin in the collar which holds the upper or mov- 
able member to the lower and stationary member allows the tool to be run into the 
tubing and the stop set. It is then sheared and the wedge drivén downward to 
force the driving-head outward. Above the tool itself a set of 1}-in. jars with a 
20-in. stroke and a 5-ft. stem 1} in. in diamcter and a wire line socket are used. These 
provide the necessary weight to drive the wedge downward. 

Approximately 2 in. above the base of the stationary part of the tool there is a 
}-in. shear pin which is used to indicate whether a hole has been punched through 
the tubing or not. By the time the housing which is part of the movable element 
has been driven to this point, the punch has been forced through the tubing. This 
assurance that a hole has been punched is needed when the lar space b i 
the tubing is plugged and it is impossible to establish circulation through the hole. 
The shearing of the pin shows that a hole has been punched. Numerous tests made 
with the tool show that it is necessary to hit 41 blows with the jars to drive the insert 
or punch through the tubing. When the tool is run in a well, this number of strokes 
is used, and then an additional 25 strokes employed to insure that the punch or the 
insert has been driven through the tubing. Jarring upward then frees the stop, 
and the tool can be pulled from the hole. 
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Other details of the operation are given. The perforator is illustrated diagram- 
matically. A. H.N. 


491.* Surface Pumping Equipment. J. Zaba. Oil Gas J., 14.10.43, 42 (23), 60.— 
The arrangements of the equipment from the hanger to the crank are discussed. Ordi- 
nary beam set up with both clockwise and counter-clockwise rotation of the crank, 
setback, and centre-line arrangements are briefly analysed. Actual tests have been 
performed about 12 years ago to determine the validity of theoretical considerations 
in regard to these three rig arrangements. The results obtained can be summarized 
as follows: In comparing clockwise and counter-clockwise rotation for the usual rig 
set-up it has been found that counter-clockwise rotation resulted in lower power 
consumption and lower peaks, higher over-all rig efficiency, and lower rod and rig 
stresses than clockwise rotation. The setback position with clockwise rotation when 
compared with usual set-up with counter-clockwise rotation gave shorter polished- 
rod travel with slightly less fluid produced, and with corresponding decrease in power. 
Power peaks were considerably reduced, but the over-all rig efficiency was also 
decreased. Motor-speed variations and rod stresses were increased. Use of beam 
with upper pitman bearing and samson-post bearing in the line paraliel to the beam 
resulted in effects on power and efficiency very similar to those secured through 
counter-clockwise rotation with usual rig set-up. 

More recently, results of other tests were published on the effect of the three different 
rig set-ups on efficiency of the installation. These results indicate that beam with 
upper pitman bearing in line with sanson-post bearing gave most satisfactory results 
from the standpoint of power cost/barrel, power peaks, and over-all efficiency. Dur- 
ing all thse tests counter-clockwise direction of rotation was employed. 

Other factors—e.g., foundation—are also discussed in brief. A. H. N. 


492. Cycling Operations and Potential Use of Products. J.E.Pew. Refiner, December 
1943, 22 (12), 454. Paper Presented before California Natural Gasoline Association.— 
The history of cycling operations is briefly sketched. In war-time, condensate has 
assumed, through its natural highly-refined state, a value superior in many instances 
to that of crude oil. In this connection, data compiled by the Sub-Committee on 
Aviation Gasoline Potentialities established by the PAW District 3 Natural Gas and 
Natural Gasoline Committee are of interest. It was disclosed that aviation-grade 
naphtha could be made available through cycling operations for only 28% of the 
critical material expenditure required for well-head production of this valuable 
fraction in crude oil. Following the extensive study undertaken, the sub-committee 
issued three recommendations which indicate fully the potentialities of cycling-plant 
operations: These were: (1) development of condensate fields for cycling-plant 
operations, including installation of equipment for segregation of components neces- 
sary to the aviation-fuel programme; (2) increased recovery and segregation of 
aviation-fuel materials through installation of additional facilities in plants now 
operating; (3) utilization of components such as ethane-propane mixtures, now 
being produced, but not entering into the war programme, for increased production 
of super aviation fuel. 

The saving in material is discussed. The processing of natural gas is briefly 
studied. A. H. N. 


493.* Analyses of Sub-Surface Conditions Aid Engineers. Anon. Petrol. World, 
December 1943, 40 (12), 46-50.—The procedures taken in obtaining and examining 
cores are described. In the laboratory the core samples are divided ordinarily into 
three parts, one to be tested for fluid content, one for permeability and porosity, 
and one for salinity, the last being also used to determine grain size, and petrographic 
(rock type) classification. The sample for fluid content is treated first, and as rapidly 
as possible. It is broken down into small pieces, and a weighed sample is placed 
in a retort, where it is heated for 40 min. at a temperature of 350-400°. This drives 
off all the water and all but the heaviest fractions of oil, following which the retort 
temperature is raised to 1100° F., and maintained there for at least 20 min. All the 
water and oil that distils over is condensed in a cooling tube, and centrifuged until 
all the drops clinging to the sides have been collected with the bulk of liquid at the 


the 
ater 
sure 
loss 
kly, 
‘ali- 
lhe 
ipe, 
tly 
ra- 
nit, 1 
the te 
igh 
on 
ay 
ing 
at. 
ne 
he 
1.) 
a 
is 
le 
le 
d 
P 
a 


160 4 ABSTRACTS. 


bottom, and a sharp boundary lines exists between the oil and water. The individual 
volumes of oil and water are then read off directly. The sand remaining in the retort 
is next cooled in a dry atmosphere and weighed. Thus, a weighed quantity of the 
original core is separated into three constituents—oil, water, and sand—and the 
volumetric or gravimetric percentages of each may be easily determined. Many 
precautionary measures and supplementary steps essential to the accuracy of the 
method are also taken, and a number of correction factors are involved necessary to 
render results comparable, but, to avoid confusion, the details have been omitted 
from this brief treatment. 

For the permeability test a small }-in. core, 1 in. long, is drilled from the original 
sample. If the sand is too friable to admit this, a rectangular parallelepiped is cut 
from it with a knife or hack-saw blade, and trimmed to the same volume as the small 
core. This test-block is then placed in a leaching and drying apparatus, where it is 
subjected to the alternate action of hot carbon tetrachloride and hot air, until it is 
completely free of oil and water and is thoroughly dry. The permeability of the 
small block is now determined by measuring the quality of air that will flow through 
it in a direction parallel to its original depositional bedding, and under certain standard 
conditions of temperature and pressure. The device in which this is contrived is 
called a permeameter, and is simply an air-flow meter, in the main chamber of which 
the sample can be clamped tight enough to obviate the possibility of leakage between 
the sample and the clamp. Air is allowed to flow through the block at a pressure, 
and the reduction in pressure on the other side, measured by a manometer, indicates 
the resistance to air-flow, or the permeability of the sand. 

On the same sample the porosity is measured by using a mercury pyknometer for 
bulk volume and crushing the sample for grain volume measurements. Salinity or 
chloride ion concentration is determined by titration with silver nitrate. 

A. 


494.* Determining Probability of Success of Secondary-Recovery Operations. Part 4. 
P. A. Dickey. Oil Wkly, 13.12.43, 112 (2), 36. Paper Presented before American 
Petroleum Institute-——Perhaps the most important single fact that determines the 
success of a secondary-recovery operation is the amount of oil recoverable. This 
amount is determined by the amount of oil in the sand. Possibly the next most 
important fact is the injected gas-oil or injected water-oil ratio necessary to recover 
this amount of oil. These ratios are determined by the gas and water saturations of 
the sand. It is clear that if these quantities were determinable by cores in advance 
of the heavy development expense incident to either gas or water drives, much of 
the hazard would be removed from secondary-recovery operations. The import- 
ance of further work on the fluid relationships in oil sands, as they affect productivity 
indices, and on methods of obtaining representative cores, cannot be over-emphasized. 

Another conclusion to be derived from a study of fluid saturations is that the higher 
the oil saturation, the larger the percentage of oil in place that is recoverable. This 
fact needs a great deal more emphasis than it has received. The lifting cost of oil 
is usually a large fraction of the cost of production, and depends, more than on anything 
else, on the rate of oil production of the well. Wells with low rates produce oil at 
disproportionately high lifting costs. As a rule, gas or water drives are not initiated 
until the economic limit has been reached and the lifting cost has attained the selling 
price of oil. It would obviously be much better to start secondary recovery opera- 
tions while the wells were still producing substantial amounts of oil. The ultimate 
recoverable oil would then be obtained much more quickly and, therefore, much more 
cheaply, and in many cases much more oil could be obtained. Perhaps the most 
obvious example is a field the up-structure wells of which produce gas from the high 
gas-oil-ratio wells, partly for the oil and partly for the oil gas. The oil in the mbre 
richly saturated parts of the pool is migrating up-structure, and may ultimately 
spread itself so thin by wettjng dry sand that it cannot be recovered by any secondary 
recovery method. Gas should be either recycled and driven down-structure, resulting 
in the recovery of the same gas with large amounts of oil, or a water drive should 
be started down-structure before the gas pressure has been removed. 

In fact, it might be possible to start both gas and water drives simultaneously after 
the discovery and definition of a new pool. Gas should be reinjected at the top of 
the structure to maintain the original pressure, and water should be injected down- 
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structure equal in volume to the oil removed, and the gas used for fuel. If this were 
done, it might be possible to reduce the oil saturation in the sand to the neighbour- 
hood of 20%, and recover all the oil by flowing without ever having to instal! a pump. 
The oil would be recovered at a fraction of the cost /barrel of present methods, which 
involve a short period of flowing and a long period of expensive pumping. Lifting 
costs of the oil during the initial flowing period are only a very small fraction of the 
costs /barrel of the oil produced during the long pumping period. If some form of 
primary pressure control were initiated intelligently, with due regard for geological 
conditions, early in the life of a pool, the total lifting cost/barrel would be in the 
order of the flowing costs, and the ultimate recovery would be greatly increased. 
A. H.N. 


495.* Determining Probability of Success of Secondary-Recovery Operations. Part 5. 
R. C. Earlougher. Oil Wkly, 20.12.43, 112 (3), 28. Paper Presented before American 
Petroleum Institute-—Core analyses are essential in the evaluation of any property 
for secondary recovery. In certain areas where unflushed cores are obtained the 
success or failure of secondary recovery may be predicted to a high degree of aceuracy 
from such data. In other areas, where serious flushing and contamination of cores 
are encountered, the data are of much more limited value at the present time. In 
this latter case the main value is the determination of net floodable sand; packer 
or casing point; necessity for shooting; water-input volumes, rate and pressure ; 
pattern spacing, and determination of residual saturation by water-flooding. 

In those areas where unflushed cores are obtained, the analyses may also be used 
to calculate the estimated oil recovery, as well as rate of recovery, to a high degree 
of accuracy. One of the most important factors is that of determining the desired 
shot to be used for sands of different permeability in order to even the flood front 
through the vertical sand section. Until better means are devised, this appears to 
be the best way to correct for wide variations in permeability and reduce to a minimum 
water by-passing through the more permeable sections. Calculations based on 
theoretical formule should be used with great care and caution unless substantial 
field data are available for correlative purposes. Sufficient cores must be taken for 
evaluation purposes if a representative picture of secondary-recovery possibilities is 
to be had. Probably the biggest source of error is the non-uniformity of sand con- 
ditions over an area. In some places conditions of saturation may be fairly uniform, 
whereas sand thickness may vary widely. Such a variation, however, may be checked 
fairly closely if old well logs are available, and if enough cores have been secured to 
obtain a comparison between actual net feet of clean sand and that shown on the old 
logs. However, the most difficult variation, occurring more often than not in old 
fields having many abandoned wells, is that of oil and water saturation. “In this 
latter case it is impossible to know how many of the old wells have served as a source 
of entry of upper-hole water into the oil zone. In such a case the sand of several 
acres surrounding the old “ leakers’’ may be water-logged or already flooded-out. 
It is a difficult problem to face; and it is one that is present in most of the shallow 


fields of the Mid-Continent first drilled in the early 1900's and later redrilled once 
or twice more. 

Cores from shallow sands or sands depleted from practically all solution gas can 
be used successfully to predict the success or failure of a water-flooding development, 
and also a gas-injection programme. Cores from deeper sands, on the other hand, 
which still have appreciable gas in solution in the oil, cannot at this time be used 
with any such degree of success. It is possible, however, in the not too distant 
future, and as field results become available, that some solution will be found for 
utilizing such cores to an extent comparable with that now existing in areas where 
non-flushed cores are obtained. A. H. N. 


496.* Co-operative Reservoir Control in the K-M-A Field. W. H. Rouzer, Jr., Oil 
Wkly, 3.1.44, 112 (5), 14-16.—The pool is described. There are 1611 wells producing 
from Strawn section horizons, which vary in saturated thickness from a few feet to 
over 100 ft. Because of the erratic conditions found in any one well-bore, it is diffi- 
cult to give average figures on pay thickness, average permeability, or average porosity ; 
however, as a generalization, the porosity is estimated at 16% and the average per- 
meability at 80 millidarcies. Bottom-hole-sample analysis showed the pool to be 
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under-saturated and the 525 cu. ft. of gas/barrel of oil to have a saturation pressure 
of 1250 Ib., 500 Ib. below the original reservoir pressure of 1750 Ib. Stock tank crude 
oil had an A.P.I. gravity of 42°. 

A number of the owners of properties in the pool were familiar with the gas repres- 
suring of their shallow properties, and when the general reservoir conditions became 
apparent and production caused reservoir-pressure drops in the order of 40-50 Ib. 
month, the idea of returning the produced gas to the formation gained momentum. 
It was generally realized that it would be advantageous to maintain the pressure 
within this depletion type unsaturated reservoir which was tight and would not 
produce at economical rates from gravity drainage alone. There was no market 
for the produced gas, and the logical thing to do was to return it to the formation. 
A small gasoline plant, constructed by Deep Oil Development Co., returned gas to 
its own properties with indications of success. The work of co-ordination between 
the various parties interested is briefly described, and the conclusion is reached that 
in other fields co-operative control may also result in success. A. H.N. 


497.* Determining Probability of Success of Secondary-Recovery Operations. Part 8. 
P. D. Torrey. Oil Wkly, 3.1.44, 112 (5), 17. Paper Presented before American Insti- 
tute of Petroleum.—See Abstract No. 495. A. H. N. 
498. Patents on Drilling and Production. T. B. Wayne. U.S.P. 2,333,133, 2.11.43. 
Appl. 31.3.39. Treatment of mud-laden drilling fluids. 

G.H. Fisher. U.S.P. 2,333,164, 2.11.43. Appl. 17.5.41. Fluid flowmeter mechan- 
ism for recording flow in wells. 


P. D. Baeton. U.S.P. 2,333,229, 2.11.43. Appl. 1.5.40. Process of recovering | 


condensable hydrocarbons from gas-oil well products. 
F. G. Eckert. U.S.P. 2,333,305, 2.11.43. Appl. 18.1.41. Well bailer. 
J. B. Tucker. U.S.P. 2,333,348, 2.11.43. Appl. 9.9.40. Sereen cleaner for oil- 
well perforated pipes. 
G. E. Behnke. U.S.P. 2,333,407, 2.11.43. Appl. 11.7.40. Rotary drill cutter. 
L. L. MeDonald. U.S.P. 2,333,664, 9.11.43. Appl. 29.5.40. Pull-rod carrier. 
G. A. Smith. U.S.P. 2,333,691, 9.11.43. Appl. 1.11.40. Tool orienting method 
and apparatus. 
F. L. Scott, L. E. Garfield, and H. L. Cockrum. U.S.P. 2,333,746, 9.11.43. Appl. 
11.6.40. Cutter teeth for well-drills. 
M. De*Groote. U.S.P. 2,333,769, 9.11.43. Appl. 8.9.41. Process for breaking 
petroleum emulsions. 
G. A. Lowrey. U.S.P. 2,333,802, 9.11.43. Appl. 2.4.42. Fishing tool. 
C. L. Deely. U.S.P. 2,333,847, 9.11.43. Appl. 5.1.40. Rotary drilling apparatus 
R. P. Grayson. U.S.P. 2,333,857, 9.11.43. Appl. 10.2.39. Power well-pumping 
unit. 
R. G. Piety. U.S.P. 2,333,883, 9.11.43. Appl. 31.5.39. Well-surveying device 
by electrical logging. 
T. B. Wayne. U.S.P. 2,334,051, 9.11.43. Appl. 31.8.39. Treatment of drilling 
fluids to control their gelling and viscosity characteristics. 
D. G. C. Hare. U.S.P. 2,334,262, 16.11.43. Appl. 29.5.40. Subsurface prospect- 
ing, electronic method of well-logging. 
H. Allen and R. N. Bean. U.S.P. 2,334,303, 16.11.43. Appl. 17.3.41. Means for 
closing and leakage testing of well equipment. 
0. A. Brown. U.S.P. 2,334,309, 16.11.43. Appl. 28.2.41. Well-tool construction. 
W. T. Caldwell. U.S.P. 2,334,312, 16.11.43. Appl. 5.8.40. Drilling machine. 
T. H. Stancliffe. U.S.P. 2,334,359, 16.11.43. Appl. 23.11.40. Side-cutter bearing. 


L. Dillon. U.S.P. 2,334,393, 16.11.43. Appl. 26.2.40. Determination of magnetic 
and electrical anisotropy of formation core samples. 
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F. W. Livermont. U.S.P. 2,334,424, 16.11.43. Appl. 21.4.41. Protector for 
pipes and casings. 

L. C. Miller. U.S.P. 2,334,428, 16.11.43. Appl. 15.7.40. An apparatus for side- 
wall coring. 

L. C. Miller. U.S.P. 2,334,429, 16.11.43. Appl. 24.4.41. Orienting apparatus. 

P. J. Swofford. U.S.P. 2,334,453, 16.11.43. Appl. 30.4.42. Speed rock-bit. 

A. Claudet. U.S.P. 2,334,475, 16.11.43. Appl. 4.12.39. Method and apparatus 
for investigating earth formations traversed by boreholes. 

J. J. Jakosky. U.S.P. 2,334,491, 16.11.43. Appl. 21.12.35. Method and appar- 
atus for determining the electrical characteristics of geological formations traversed 
by drill holes. 

R. H. Howard. U.S.P. 2,334,557, 16.11.43. Appl. 6.2.42. Transfer sleeve for 
drill-pipe protector. 

M. De Groote. U.S.P. 2,335,262, 30.11.43. Appl. 14.11.41. Process for breaking 
petroleum emulsions. 

C. M. Kendrick. U.S.P. 2,335,284, 30.11.43. Appl. 6.12.39. Rotary fluid pressure 
device. 

A. J. Penick and K. T. Penick. U.S.P. 2,335,355, 30.11.43. Appl. 11.9.39. Pro- 
ducing equipment for wells. 

Cc. C. Cantin. U.S.P. 2,335,387, 30.11.43. Appl. 26.6.40. Apparatus for cement- 
ing wells. 

D. G. C. Hare. U.S.P. 2,335,409, 30.11.43. Appl. 29.8.41. Locating points of 
entry of water into boreholes. 

T. B. Wayne. U.S.P. 2,335,554, 30.11.43. Appl. 29.7.38. Process and reagent 
for resolving emulsions. 

B. B. Young. U.S.P. 2,335,558, 30.11.43. Appl. 30.8.40. Well screen. 

E. L. Carter. U.S.P. 2,335,578, 30.11.43. Appl. 3.3.41. Well casing. 

L C. Morgan and T. J. Stewart. U.S.P. 2,335,689, 30.11.43. Appl. 3.8.40. Well- 
treating fluid. 

J.C. Fortune. U.S.P. 2,335,929, 7.12.43. Appl. 13.7.42. Roller bit. 

A. W. Pick. U.S.P. 2,335,96), 7.12.43. Appl. 15.11.40. Device for heating 
paraffin in oil wells. 

R. Ogarrio. U.S.P. 2,336,029, 7.12.43. Appl. 27.2.42. Well-drilling apparatus. 

E. R. Franz. U.S.P. 2,336,083, 7.12.43. Appl. 11.8.41. Oil-well pump-control 
system. 

E. M. Irwin, G. E. Lewis, R. H. Duval, and B. H. Rule. U.S.P. 2,336,101, 7.12.43. 
Appl. 4.10.38. Well-survey system. 

J. E. Eckel. U.S.P. 2,336,168, 7.12.43. Appl. 9.4.42. Method and apparatus 
for completing wélls. 

J. W. Freeland and H. T. Byck. U.S.P. 2,336,171, 7.12.43. Appl. 22.6.40. Oil- 
well drilling fluid. 

J. F. Kendrick. U.S.P. 2,336,257, 7.12.43. Appl. 9.1.42. Method and apparatus 
for releasing jammed well-drilling tools. . 

J. P. Selberg and J. McEwen. U.S.P. 2,336,305, 7.12.43. Appl. 27.1.41. Portable 
derrick. 

J. A. Zublin. U.S.P. 2,336,333, 7.16.43. Appl. 27.1.42. Apparatus for drilling 
lateral bores. 

J. E. Zublin. U-.S.P. 2/336,334, 7.12.43. Appl. 21.5.42. Means for drilling bore- 
holes of different curvatures and diameters. 

J. A. Zublin. U.S.P. 2,336,335, 7.12.43. Appl. 13.8.42. Rotary hammering bit. 


J. A. Zublin, U.S.P. 2,336,336, 7.12.43. Appl. 13.8.42. Rotary turbine bit, 
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J. A. Zublin. U.S.P. 2,336,337, 7.12.43. Appl. 13.8.42. Heavy duty gyrating 
bit. 


J. A. Zublin. U.S.P. 2,336,338, 7.12.43. Appl. 29.5.43. Apparatus for drilling 
bores deviating from existing well-bores. 


J. H. Wilson. U.S.P. 2,336,432, 7.12.43. Appl. 24.5.41. Oil-well servicing mast, 
A. H.N. 


Gas. 


499.* Motor Vehicles Propelled by Producer Gas. G. Egloff, P. Van Arsdell. Petrol, 
Engr, December 1943, 15 (3), 65.—It is estimated that there are at present in exist. 
ence 820,000 gasogene vehicles (i.e., vehicles running on producer gas from solid 
combustibles), substituting for more than 25 million brl. of gasoline per year. Their 
use is widespread—from Sweden, for example, where 73,000 such vehicles operate, 
representing 91% of all road vehicles, to Australia, Brazil, Chile, etc. Fuels include 
wood, wood charcoal, coal of various kinds, peat, corncobs, grain wheat, flax waste, 
coffee husks, nutshells, cotton seed, sugar-cane branches, and lignin. Major fuel 
production problems are: (1) solid fuel shortage, (2) lack of transport for solid fuels, 
(3) steel and alloy shortage, (4) lack of equipment manufacturing, and (5) man-power 
shortage for engine conversion and fuel production. 

The problems loom larger in the smaller countries and in those which prior to 
1939 were striving for national self-sufficiency. Axis-controlled countries have been 
compelled to adapt agricultural tractors, stationary engines, river-boat engines and 
even fishing vessels to producer gas operation. 

The use of solid fuels, of which a full list is given, presents problems of tar and acid 
deposition, leading to cleaning and corrosion difficulties. Coal and lignite present 
problems of clinkering, whilst it is difficult to burn sawdust and peat satisfactorily. 
Thus the type of equipment must be carefully considered for each fuel. 

Gasogenes fall into four categories (which are illustrated diagrammatically): (A) 
Up-draught, (B) Down-draught, (C) Cross-draught, (D) Double-draught and double. 
zone. The plant as employed for the purpose of mobile power includes a generator 
with a fuel hopper, coolers, filters to dedust the gas stream, a gas throttle, and in 
some cases a starter fan and water regulator. 

The up-draught seems best from the thermal point of view, but causes difficulty 
with tar-producing fuels. Normally low-temperature coke, anthracite, charcoal, and 
charcoal briquettes are used. Gas of better quality is given than with other types, 
and engine starting is easiest. Generally steam or water is added to the entering 
air stream. Down-dreught producers use mainly wood-charcoal briquettes, raw 
wood, coal or mixtures, and whilst they can burn tarry distillates and fuel dust, they 
suffer from uneven thermal balance. Water is not normally added. The cross. 
draught types concentrate the gombustion and reduction zone into a small space 
and develop very high temperatures (up to 2000° C. in the combustion zone). They 
are of simple construction and allow quick starting, and in 1939 were recommended 
by the British Committee on the Emergency Conversion of Motor Vehicles to Pro- 
ducer Gas. The producer and trailer recommended by the Committee are described 
and illustrated diagrammatically. Advantages are a minimum number of parts, 
cheapness, wide applicability, ease of production in quantity, and ease in fitting. 
Satisfactory performance is obtained with low-volatile anthracite and some low- 
temperature cokes. J.C. 


Cracking. 


500. Patent on Cracking. RK. K. Stratford and R. H. Smith. U.S.P. 2,322,070, 
15.6.43. Appl. 12.6.40.—In a cracking process a heavy naphtha is passed through 
a heating coil under pressure above 400 Ib./sq. in. and at a temperature sufficient to 
reform the naphtha. The reformed naphtha is then mixed while still hot with a 
heavier distillate oil and the mixture is passed through a second heating coil under 
a pressure of at least 300 1b. /sq. in. and at a temperature between 1000° and 1100° F., 
in the presence of a siliceous cracking catalyst. In this way a substantial portion of 
the heavier distillate is cracked to gasoline. H. B. M. 
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Refining and Refinery Plant. 


501.* Modern Direct-Fired Tubular Oil Heater. Part I. KR. G. Lovell. Petrol. 
Engr, December 1943, 15 (3), 59.—The general principles involved in obtaining the 
high degree of furnace efficiency required by present-day refinery processes are dis- 
cussed. Problems of design and development are dealt with from two angles: (1) 
burning fuel with the best practicable combustion efficiency, and (2) transfer of heat 
of combustion to oil in tubes with the highest practicable thermal efficiency and 
utility. The discussion of (1) includes a simple account, from a quantitative view- 
point, of the chemistry of combustion. J.C. 


502. Test Pressure and Safe Dimensions of Welded Pressure Vessels. H. F. Lassner. 
Refiner, December 1943, 22 (12), 421-424.—It is pointed out that however carefully 
the A.S.M.E. and the A.P.I.-A.S.M.E. codes for welded vessels have been prepared, 
nevertheless in certain cases ambiguities may arise. It is shown that the conception 
of both codes, that the test pressure had to be based on the full wall thickness of a 
vessel containing additions over a thickness necessary to stand the internal design 
pressure, leads many designers to ‘‘ over-dimensioning’’ parts of shell openings. 
This is particularly true with regard to the A.P.I.-A.S.M.E. Code ruling that the 
longitudinal weld of a vessel be given the full test-pressure proportional to its thick- 
ness after completed construction. It is emphasized that thickening such parts as 
manhole covers and reinforcing pads, just to let them match a temporarily applied 
test pressure, appears to be an unnecessary expenditure, particularly when the stress 
in the engaged parts remains under the yield point of the material. Further, it is 
questioned if the use of alloy bolts justifies the design for a higher value than that 
for carbon-steel bolts for the bolt load applied to achieve a tight joint. In the interest 
of conserving material and labour, these questions are brought to the attention of 
the interested parties, especially so to the A.P.I.-A.S.M.E. committee on unfired 


pressure vessels, and to the insurance companies in charge of inspections. 
A. H. N. 


503. Refinery Processes for War Products. F. D. Parker and E. G. Ragatz. Rejiner, 
December 1943, 22 (12), 437-447. Paper Presented before California Natural Gasoline 
Association.—The handling of 10,000 bris. of a selected 31° A.P.I. California crude is 
followed through three stages of processing, extending from conventional pre-war 
operations to latest catalytic-cracking operations for high yields of aviation gasoline. 
Each process is briefly described, and a flow-sheet illustrates its main characteristics. 
It is shown that for 10,000 brl. run: (1) Addition of alkylation and isomerization 
operations to conventional pre-war crude distillation and thermal cracking operations 
doubles the aviation gasoline production, while raising the gasoline octane rating 
(A.F.D.-LC. 4 c.c. T.E.L.) from 91 to 100. (2) In order to achieve this production, 
additional normal butafe must be obtained from outside sources for isomerization- 
plant feed. (3) Substituting two-pass catalytic cracking for re-cycle thermal gas- 
oil cracking again doubles the aviation-gasoline production. (4) With catalytic 
cracking, a surplus of 436 bris. of isobutane results, as compared with a butane deficit 
of 134 bris. for thermal cracking. (5) Aviation-base-stock production from the 
catalytic-cracking operation is of considerably higher quality than the virgin base 
stock. (6) In going from the conventional pre-war operation to full-scale aviation- 
line production, components remaining for motor-gasoline production are cut in 
half. (7) The percentage of C, and C, fractions available for motor-gasoline blending 
drops from some 23% of the total motor gasoline components in the case of con- 
ventional pre-war operations, to some 7% for the case of large-scale catalytic aviation- 
gasoline production. (8) A marked increase in aviation-gasoline production causes 
only a relatively small reduction in total distillate and residual fuel production. 
Qualifying statements with regard to secondary products are made. A. H. N. 


504. Safety in the Operation of Hydrogen Fluoride Alkylation Plants. R. Benson. 
Refiner, December 1943, 22 (12), 448-452. Paper Read before Thirty-Second Safety 
Congress, U.S.A.—The subject of safety in the alkylation plant is considered under 
the following headings : (1) Measures incorporated in the plant design. (2) Protective 
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devices auxiliary to the design. (3) Protective wearing apparel. (4) First-aid treat. 
ment of HF injuries. (5) Medical treatment of HF injuries. (6) Physical treatment 
of HF plant workers. (7) Some general precautions. The subject of fluorosis— 
abnormal growth of the backbones and pelvis—is discussed. When hydrogen fluoride 
was proposed as a catalyst, the records of workers in plants where this material was 
made were investigated for evidence of fluorosis. One of the plants had been taking 
X-rays of its men every year, but had found no cases of fluorosis. Another plant, 
which had been making HF for over ten years, had all of its men X-rayed, but none 
had any evidence of fluorosis. One HF manufacturer had been giving his men 
physical checkups for more than five years, but had never been able to detect any 
sign of the disease. The men working in alkylation plants have even less chance of 
contacting fluorine than those in the acid-manufacturing plants, as the alkylation 
equipment is all outside, while the hydrofluoric acid retorts are all inside. 
A. H. N. 


505.* 100 Plate Pilot Fractionating Plant. L. B. Bragg and J. W. Lewis, Jr. Worl: 
Petrol., December 1943, 14 (13), 61-63.—A pilot plant which gives fine fractionating 
is described and illustrated. The plant has a 16 ft. by 4 in. column of Stedman pack. 
ing, which affords surface area effects equivalent to a 100 theoretical fractionating 
plates. The packing consists of gauze screens, each of the same geometrical pattern, 
which, when wetted by the reflux, provides a great number of liquid-vapour contacts 
per unit height (1-92 in. of Stedman packing is the height equivalent to a theoretical 
plate). Other features of the plant are: (a) improved automatic top temperature 
control; (6) heat input to still automatically controlled to maintain a constant 
differential pressure drop across the column, permitting maximum rate of through. 
put; (c) electrically heated fractionator allowing adiabatic column operation; (d) 
still heating by electricity, steam, or Dow-therm vapour; (e) semi- or full continuous 
operation. A graph shows the relationship between (a) degree of purity required 
in the fractionation of the more volatile component of an equi-molal mixture of two 
components ; ; (6) minimum number of theoretical plates required, and (d) differences 
in boiling points of two components of the charge. A quick approximation of the 
minimum number of theoretical plates required to effect diffegent degrees of separation 
from different types of charge may be obtained from the graph. For example :— 


Minimum number of theo- 

retical plates required to ob- 

Equi-molal mixture. _ Boiling point difference. tain a 99-9% purity product. 
(a) Butane-iso-butane. 9-44 C. 27 
(b) Octane-iso-octane. 22° C. 10 

(c) With 100 theoretical plates, equi-molal, two component mixtures with boiling 

point difference of 2-4, 1-6, and 0-8° C. would give products having 99-9%, 

99%, and 90% purity respectively. 


The graph also shows that for any given difference in boiling points the number of 
theoretical plates required is roughly doubled for an increase of purity from 90% to 
99%. A graph is given showing the pressure drop across the column packing in 
relation to reflux rate. W. H.C. 


506.* Petroleum Refining Terminology. M. E. Kelley and D. A. Howes. J. Inst. 
Petrol., January 1944, 30 (241), 1-12.—The authors explain technical terms which 
have become commonplace in papers on refining process. A. H.N. 


507. A New Canadian Oil Refinery. Anon. Chem. Tr. J., 25.2.44, 114, 205.—An 

article in Canadian Chemistry and Process Industries of December -1943 gives 
details of a complete new refinery at Clarkson, Ontario, recently put into Operation 
by the British American Oil Co., Ltd. It consists of atmospheric and vacuum dis- 
tillation units, lubricating solvent extraction and dewaxing units, and a polyforming 
plant. The atmospheric distillation unit can handle 350,000 gals. of crude oil per 
day, producing stabilized aviation base, naphtha, mineral spirits, light gas oil, and 
topped crude. The vacuum unit has a production capacity of 35,000 gals. a day of 
lubricants, distillation being carried out at 4 mm. pressure. The polyforming unit 
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handles naphtha, excess kerosine distillate, gas oil waxy distillates, and excess wax 
from the dewaxing unit, and produces polyformed aviation base gasoline, domestic 
fuel oil and industrial fuel oil. Lubricating oil cuts are solvent extracted with fur- 
fural and dewaxed with M.E.K., followed by a catalytic contact filtration in which 
a slurry of sulphuric acid activated bentonite is mixed with the oil, heated to 400— 
600° F., and vacuum filtered. The plants are fitted with completely co-ordinated 
controllers and recording equipment. A 1900-ft. dock on the shore of Lake Ontario 
can handle five 24-ft. draught tankers unloading at the same time. Cc. L. G. 


508. Patents on Refining and Refinery Plant. W. 0. Heilman. U.S.P. 2,324,927, 
20.7.43. Appl. 24.2.41.—In a process for the removal of mercaptan compounds 
from a feed oil boiling in the motor-fuel range, the original oil is separated into a 
relatively low-boiling fraction and a relatively high-boiling fraction. The low-boiling 
fraction is contacted in a primary treating zone with an alkali metal hydroxide solu- 
tion to remove mercaptan compounds. The alkali metal hydroxide solution is 
withdrawn from the primary treating zone and treated in a tertiary zone with an 
oxygen containing gas to convert mercaptide compounds to the corresponding di- 
sulphides. The relatively high boiling fraction of the feed oil @ treated in a secondary 
zone with an additional quantity of alkali metal hydroxide solution to remove mer- 
captan compounds. The treated high-boiling fraction is combined with the treated 
low-boiling fraction to produce a finished product. 


H. C. Paulsen. U.S.P. 2,324,948, 20.7.43. Appl. 24.12.41. Improved process 
for sweetening hydrocarbon distillate oils containing mercaptans with copper salts. 
Normally the sweetened products contain small amounts of copper deleterious to the 
stability of the oil. This is obviated by treating the sweetened oil with an alkali 
metal salt of arsenious acid, and separating from the oil decomposition reaction 
products formed from the reaction of copper compounds with the salt. H. B. M. 


Chemistry and Physics of Petroleum. 


509. Preparation of Nitroethane. H. McCombie, B. C. Saunders, and F. Wild. J. 
chem. Soc., 1943, 24.—A convenient method for the preparation of nitroethane on 
the laboratory scale is described. E. H. W. 


510. Pressure-Volume-Temperature Relations of 2 : 2 : 4-Trimethylpentane. W. A. 
Felsing and G. M. Watson. J. Amer. chem. Soc., 1943, 65, 780-781.—The compressi- 
bility of liquid isooctane, 2: 2 : 4-trimethylpentane, has been determined at 25° C. 
intervals over the range 100—250° C. and at pressures ranging from 5 to 300 atmo- 


spheres. The results are presented both in graphical and tabular hon. 
2. 


511. Addition of Hydrogen to Multiple Carbon—Carbon Bonds. IV. The Electrolytic 
Reduction of Alkyl and Aryl Acetylenes. K. N. Campbell and E. E. Young. J. 
Amer. chem. Soc., 1943, 65, 965-967.—Alkyl and aryl acetylenes are reduced at a 
spongy nickel cathode in acid solution. 5-Decyne, 4-octyne, and diphenyl-acetylene 
yield the cis-olefins, phenyl-acetylene gives a mixture of ethylbenzene and styrene, 
whilst 1-heptyne yields l-heptene. No reduction occurs with 5-decyne at cathodes 
of cadmium, lead, amalgamated lead, or platinum, and very little with copper. 

G. 


512. Hydrogen Fluoride as a Condensing Agent. XVII. The Addition of an Alkyl 
Chloride to the Double Bond. J. H. Simons and A. C. Meunier. J. Amer. chem. Soc., 
1943, 65, 1269-1271.—In the presence of hydrogen fluoride ¢-butyl chloride reacted 
with cyclohexene giving cyclohexyl chloride (65%), cyclohexy! fluoride (11-5%), and 
1-chloro-3-t-butyl-cyclohexene (11%). Reactions of ¢t-butylchloride with trimethyl. 
ethylene and of isopropy! chloride with cyclohexene gave no isolatable addition product 
of the chloride to the olefin. E. H. W. 


513. Addition of Hydrogen Fluoride to Halo-olefins. A. L. Henne and E. P. Pluedde- 
man. J. Amer. chem. Soc., 1948, 65, 1271-1272.—Addition of hydrogen fluoride to 
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the following types of halo-olefins is described: RHC = CHX, RR’C = CHX, 
RCX = CR’R”, RR’C = CX,, RCX = CXR’, RCX = CX,, and CX, = CX,. 
E. H. W. 


514. Phenanthrene Derivatives. XI. Acetylation and Succinoylation of 3-Methyl- 
phenanthrene. W. E. Bachmann and G. D. Cortes. J. Amer. chem. Soc., 1943, 65, 
1329-1334.—3-Methylphenanthrene reacted with acetic anhydride giving 3-methy]- 
6-acetylphenanthrene, but with acetyl chloride the acetyl group was substituted in 
the 9-position. With succinic anhydride, 8-6-(3-methylphenanthroyl)-propionic acid 
was formed. New syntheses of 3-methylphenanthrene, 2-methyltriphenylene, and 
2’-methyl-1 : 2-benzanthracene are described. Two new preparations are also given, 
3-methy1-6-ethylphenanthrene and 3-methy1-9-ethylphenanthrene. E. H. W. 


515. Condensations by Sodium. XXVII. Metalation of Benzene, Toluene, and Xylene. 
The Orienting Influence of Sodium and the Influence of Alkyl Groups on Metalation. 
A. V. Morton, E. L. Little, Jr., and W. O. Strong, Jr. J. Amer. chem. Soc., 1943, 65, 
1339-1346.—Benzene or i was mono- or dimetalated with amy! sodium depend- 
ing on the proportions ofthe reactants, the temperature, and effectiveness of stirring. 
Carbonation of the dimetalated products gave isophthalic and homoisophthalic acids, 
respectively. With m- and p-xylene a sodium atom was introduced into each of 
the methyl groups, carbonation of the products gave the corresponding phenylene 
diacetic acids. o-Xylene was substituted to some extent in the nucleus. Alkylation 
of the mono-products of the xylenes gave the corresponding methylhexylbenzene. 
Benzene and toluene when dimetalated were meta-substituted exclusively. The 
xylenes were more difficult to metalate or alkylate, and this was correlated with the 
general retarding effects of alky] groups on metalation. These results are discussed, 
and the suggestion made that the mono-metalation product acts as an ion pair and the 
sodium ion exerts a meta directing influence because it is so close to the anion. 
E. H. W. 


516. The Viscosity Function. IV. Non-ideal Systems. E. P.Irany. J. Amer. chem. 
Soc., 1943, 65, 1392-1398.—In the first paper of this series (ibid., 1938, 60, 2106- 
2115; J. Inst. Petrol. Tech., 1938, 24, Abstr. No. 1425) there was deduced the “o 
scale,’’ which provides linear representation of the relationship between viscosity 
and composition for ideal (i.¢., non-associating, non-dissociating, non-compound- 
forming, etc.) mixtures. This scale is now applied to non-ideal mixtures. The 
system sulphuric acid-ether, the aqueous and formamide mixtures of dioxane, the 
lower alcohols and fatty acids are discussed as examples, and it is claimed that the 
method yields results which are more plausible and concordant than otherwise are 
obtainable. Cc. F. M. 


517. Friedel-Crafts Reactions of 9-Phenyl-dodecahydrophenanthrene-1 

Acid. H.E. Eschinaziand F. Bergmann. J. Amer. chem. Soc., 1943, 65, 1411-1412.— 
Several unsuccessful attempts have been made to cyclize the chloride of 9-pheny]- 
dodecahydrophenanthrene-10-carboxylic acid, in the course of which an unusual 
reaction of this compound with stannic chloride was noted, which lead to 9-pheny!- 
octahydrophenanthrene. E. H. W. 


518. 1: 2:3 : 4-Dibenzphenanthrene and its Derivatives. I. Synthesis with Chrysene 
as Starting Material. F. Bergmann and H. E. Eschinazi. J. Amer. chem. Soc., 1943, 
65, 1413-1417.—The correlation between the spatial form of a molecule and its 
carcinogenic properties is noted with reference to | : 2: 3: 4-dibenzphenanthrene 
and its derivatives. Various attempts (starting with chrysene) to synthesize 
1”-methyl-1 : 2 : 3 : 4-dibenzphenanthrene are described, but the tetrahydro-derivative 
could not be aromatized. To test an hypothesis advanced for the influence of aliphatic 
side-chains on the activity of carcinogenic hydrocarbons, a series of 6-alkenyl- and 
6-alkylchrysenes (related to 1’’-methyl-1 : 2: 3: 4-dibenzph threne) were syn- 
thesized for carcinogenic tests. E. H. W. 


519. Equilibrium of Gaseous Dibromoethylenes. R. M. Noyes and R. G. Dickinson, 
J. Amer. chem. Soc., 1943, 65, 1427-1429.—The gaseous equilibrium of cis- and trans- 
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dibromoethy lenes catalyzed by iodine has been found to correspond to equal amounts 
of the two isomers in the range 144-178° C. The standard free energy, entropy, 
and heat content changes for the isomerization are therefore all zero. E. H. W. 


520. The Heat of Polymerization of Some Vinyl Compounds. Note by G. Goldfinger, 
D. Josefowitz, and H. Mark. J. Amer. chem. Soc., 1943, 65, 1432—1433.—Adiabatic 
calorimetry has been employed to measure the molar heats of polymerization of 
styrene, methyl methacrylate, and vinyl acetate. Results are given as 15,000, 7900, 
and 8000 cals./mol., respectively. Cc. F. M. 


521. Acid Strengths of Aliphatic Nitro Compounds. Note by G. W. Wheland and 
J. Farr. J. Amer. chem. Soc., 1943, 65, 1433.—An explanation is advanced for the 
fact that the acid strengths of the nitro-forms of nitromethane, nitroethane, and 
2-nitropropane increase in that order, whilst the acid strengths of the aci forms decrease 
in the same order. E. H. W. 


522. Mechanism of the Steam-Carbon Reaction. B.R. Warner. J. Amer. chem. Soc., 
1943, 65, 1447-1451.—The general mechanism for the steam-carbon reaction is well 
established, and data from the literature are shown to confirm that the primary 
products of the reaction are carbon monoxide and hydrogen, carbon dioxide being 
formed from the water-gas reaction which reaches or tends to reach equilibrium. 
Available data are used to discuss various kinetic problems, in particular concerning 
rate of gasification. It is suggested that there is at any temperature a saturation 
pressure of steam above which the rate of gasification becomes constant. Further 
work on the dependence of rate of gasification on steam pressure is called for. 

The nature of the intermediate adsorption complexes is discussed, a reaction scheme 
being postulated, together with a mechanism for the catalysis of the steam-carbon 
reaction. E. H. W. 


523. An Electron Diffraction In J. Waser and V. Schomaker. 


vestigation of Biphenylene. 
J. Amer. chem. Soc., 1943, 65, 1451-1455.—The structure assigned by Lothrop to the 


biphiénylene which he synthesized (J. Amer. chem. Soc., 1941 638, 1187) has been con- 
firmed by an electron diffration investigation. The distances and angles for the 
molecule are given. Quantum-mechanical calculations of the resonance energy and 
relative bond strengths in biphenylene have been calculated. E. H.W. 


524. A Series of a, w-Dimercaptans. W. P. Hall and E. E. Reid. J. Amer. chem. 
Soc., 1943, 65, 1466—-1468.—The a, w-dimercaptans up to dodecamethylene have been 
prepared. Their properties were determined and compared with those of the corre- 
sponding glycols and dibromides. E. H. W. 


525. Preparation of Nonane and Decane a, w-Dicarboxylic Acids. W. P. Hall and 
E. E. Reid. J. Amer. chem. Soc., 1943, 65, 1468.—u-Hydroxystearic acid from 
hydrogenated castor oil when oxidized by nitric acid gave a mixture of heptoic acid 
and a C,, dibasic acid, hexoic acid and a C,, dibasic acid. The monobasic acids were 
removed by steam distillation, the remaining acids converted into their ethyl esters 
which were separated by fractionation. E. H. W. 


526. Formation of cycloPropanes from Monohalides. IV. Some Reactions of 1-Chloro- 
2-methyl-2-phenyl-propane. (Neophyl Chloride.) F.C. Whitmore, C. A. Weisgerber, 
and A. C. Shabica, Jr. J. Amer. chem. Soc., 1943, 65, 1469-1471.—Some reactions of 
neophyl chloride are described and compared with the corresponding reactions of 
neopentyl chloride. Neophyl chloride was less reactive with sodium, but more 
reactive with ethyl sodium than neopentyl chloride. Both chlorides were inert to 
most basic reagents, but neophyl chloride showed slightly greater activity. The 
relation of the Wurtz reaction to the action of a halide with an alkyl sodium was 
further demonstrated. E. H. W. 


527. A New Synthesis of the Pentacene C. F. H. Allen and J. W. 
Gates, Jr. J. Amer. chem. Soc., 1943, 65, 1502—1503.—The synthesis of symmetrical 
or unsymmetrical polyarylated pentacenes by addition of two molecules of an iso- 
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benzofuran to one molecule of benzoquinone is described. 5:7: 12: eee 
6 : 13-pentacenequinone was prepared in this way. E. H.W 


528. The Effect of Oxygen on the Fluorescence of Certain Hydrocarbons. J. A. Miller 
and C. A. Baumann. J. Amer. chem. Soc., 1943, 65, 1540—-1546.—Intensities of fluor- 
escence of the carcinogenic hydrocarbons 3 : 4-benzpyrene, 20-methylcholanthrene, 
9: 10-dimethyl-1 : 2-benzanthracene, | : 2 : 5: 6-dibenzanthracene, | : 2-benzanthra- 
cene, and anthracene have been measured in various solvents in vacuo and after shak- 
ing with known amounts of oxygen. With six solvents the fluorescence in vacuo 
of benzpyrene was nearly the same, the other hydrocarbons showed differences; in 
air fhe fluorescence of all the hydrocarbons was quenched to various degrees, the 
fluorescence varied hyperbolically with the oxygen partial pressure. In certain 
solvents the fluorescence varied directly with their oxygen solubility, but the relation- 
ship was not general. The fluorescence bands altered in position with different 
solvents, but oxygen only caused a diminution of intensity of the bands. Sulphur, 
nitrobenzene, tetranitromethane, sulphur dioxide, hydrogen chloride, and trimethy]- 
amine also inhibited the fluorescence of benzpyrene. Sulphur dioxide was found to 
be many times more potent than oxygen in quenching the fluorescence. The fluor- 
escence of the non-saponifiable matter from mouse tissue was much less sensitive to 
dissolved oxygen and to changes in solvent than the hydrocarbons. Two theories 
are suggested for the mechanism of the quenching by oxygen: (a) formation of a 
non-fluorescent dissociable complex between oxygen and the hydrocarbon, or (b) a 
collision phenomenon. No definite conclusion was reached from the results as to 
the mechanism, except that benzpyrene reacts in some way with oxygen, the reaction 
being regular, reproducible, and even predictable. E. H. W. 


529. The Isomeric p-Dibutylbenzenes. G. F. Hennion and L. A. Auspos. J. Amer. 
chem. Soc., 1943, 65, 1603—1606.—Direct alkylation of the butylbenzenes, or acylation 
of the butylbenzenes followed by Clemmensen reduction, has been employed to 
prepare the isomeric p-dibutylbenzenes. The isomerization of n- and isobutyl groups 
to s- and t-butyl groups respectively, by boron fluoride in alkylation procedures has 
been reconfirmed. No isomerization of a butyl group already in the benzene rinf is 
effected by further alkylation at temperatures up to 75° C., in the presence of boron 
fluoride alone or with phosphorus pentoxide. Eight new p-dibutylbenzenes were 
prepared and described. E. H. W. 


530. Some Esters of Normal Aliphatic Alcohols and Aeids. J. N. Hoback, D. O. 
Parsons, and J. F. Bartlett. J. Amer. chem. Soc., 1943, 65, 1008-2601. —The pre- 
parations and common physical properties are reported for nine esters not previously 
known—viz., nonyl, undecyl, dodecyl, tridecyl, tetradecyl, and pentadecy! caproates ; 
propyl, butyl, and amy! pelarganotes, together with nine esters already known—viz., 
the propyl, butyl and amyl esters of eaproic, heptylic, and caprylic acids. E. H. W. 


531. Thermal Data. XVII. Heat Capacity, Entropy and Free Energy and Formation 
of cycloHexane. A New Method of Heat Transfer in Low Tem etry. 
R. A. Ruehrwein and H. M. Huffman. J. Amer. chem. Soc., 1943, 65, 1620-1625.— 
The measurement of the heat capacity of cyclohexane from 13-300° K. is described. 
The results differ from those of Aston, Szasz, and Fink (J. Amer. chem. Soc., 1943, 
65, 1135) by amounts greater than the claimed experimental errors of either laboratory. 
The authors hope that this paper may be of use in tracing the source of this dis- 
crepancy. The heats of transition and fusion were also determined and the molal 
entropy and free energy of liquid cyclohexane calculated. E. H. W. 


532. Aromatic cycloDehydration. XIII. 1:2 :3 :4-Dibenzophenanthrene. ©. K. 
Bradsher and L. Rapoport. J. Amer. chem. Soc., 1943, 65, 1646-1647.—The olefin 
oxide type of cyclization was found to give a simple and convenient method for the 
preparation of | : 2: 3: 4-dibenzophenanthrene. E. H. W. 


533. Aromatic cycloDehydration. XII. The Mechanism of the Cyclization of o-Benzyl- 
phenones. II. ©. K.‘Bradsher and E. 8. Smith. J. Amer..chem. Soc., 1943, 65, 
1643-1645.—The action of hydrobromic acid on a suitable imine may bring about 
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cyclization to form a six-membered ring, even when the ketone expected as an inter- 
mediate cannot undergo enolization. E. H. W. 


534. Dissociation of Hexa-arylethanes. Equilibria Involving ‘“‘ Mixed Ethanes.”’ 
Note by C. M. Himer and M. B. Mueiler. J. Amer. chem. Soc., 1943, 65, 1654-1655. 
The calculation of the equilibrium constant for the dissociation of a “* mixed ethane "’ 
is outlined. Equilibrium constants calculated in this way are tabulated for the 
mixed ethanes whose apparent dissociation has been previously ery” (J. Amer. 
chem. Soc., 1942, 64, 2227). E. H. W. 


535. A Study of the Dilatometric Method of Measuring Rates of Reactions. The 
Application to the Determination of the Rate of Hydrolysis of Acetal. L. K. J. Tong 
and A. R. Olson. J. Amer. chem. Soc., 1943, 65, 1704-1707.—The effects of the heat 
of solution and the heat of reaction on the determination of rate constants by the 
dilatometric method are analysed. A magnetically stirred dilatometer which minimizes 
the errors due to these effects has been used to determine the heat of solution and 
the heat of hydrolysis of acetal in water, in 4M sodium chloride and in 1M potassium 
nitrate, and also the volume change due to hy droly sis in these sy atoms. The hydrogen 
ion catalyzed rate constant for the reaction in these solvents at 25° C. has also been 
determined. Cc. F. M. 


536. End Group Structure of Polyvinyl Alcohol. C. S. Marvel and G. E. Inskeep. 
J. Amer. chem. Soc., 1943, 65, 1710-1714.—It has been noted experimentally, and 
also on the industrial scale, that hydrolysis of polyvinyl acetates and also acid treat- 
ment of various polyvinyl alcohols cause unusual molecular weight changes, based 
on viscosity determinations. It is suggested that this may be due to the polyvinyl 
alcohol having one terminal aldehyde group. E. H. W. 


537. Synthesis of 3’-Alkyl-1 :2-cyclopentenophenanthrenes. B. R. Riegel, H. M. 
Gold, and A. Kubico. J. Amer. chem. Soc., 1943, 65, 1772-1776.—The synthesis of 


sufficient quantities to test for possible earcinogenity of the following compounds is 
described : 1: 2-cyelopentenophenanthrene and its 3’-methyl-, 3’-ethyl-, and 3’-iso- 
propyl derivatives. (3’-Methyl-1 : 2-cyelopentenophenanthrene is otherwise known 
as Diels’ hydrocarbon.) Since the side chains of the various steroids are attached to 
the 17-position, these compounds now reported with substituents attached to the 


corresponding 3’-position of 1 : 2-cyclop ph threne are of 


588. The Synthesis of Gasoline by The Fischer-Tropsch Process. Part I. F. Fischer, 
O. Roelen, and W. Feist. Refiner, December 1943, 22 (12), 429-436. Translated 
from Brennstoff-Chemie, 1943, Vol. 13, No. 4.—The paper describes the development 
of the Fischer-Tropsch process over the last few years. The contact chamber, in 
particular, has been developed to give a sound, cheap, and simple unit. The catalyst 
and its activity are discussed. To prepare the catalyst, to a solution of 250 parts 
of nickel nitrate (6 mols. water), 50 parts of manganese nitrate (6 mols. water), and 
34 parts of aluminium nitrate (9 mols. water) in 600 parts distilled water there are 
added in the cold 60 parts of kieselguhr. There is next added a solution of 210 parts 
of anhydrous potassium carbonate in 600 parts of distilled water, and the precipitate 
which forms (plus the whole solution) is brought to the boil and filtered from the 
liquor. The precipitate is washed with 600 parts of hot water, and is dried in an 
air stream at 110° C. For laboratory purposes, the dried mass is best ground to a 
powder in a mortar in order to obtain reproducible results. In that case it is used 
as a fine powder. Commercially, the coarse, dried material is preferred, due to ease 
of handling when used in non-moving contact. Coarse pieces of granules also allow 
a rapid penetration of the gases. After reactivation the life of the catalyst is in- 
definitely long. 

The difficulties connected with contact chambers in this process have always been 
great and frequently stressed by the workers. On the one hand, the prevailing 
temperature range is quite small (15° C.); on the other hand, the reaction being 
exothermic, the liberated heat is quite appreciable (about 450 small calories/cu. 


or 
r- 
n 
or 
t 
| 4 
i. 
4 
ae 


1724 ABSTRACTS. 


meter of 28/56 gas, or about 33,500 small calories/cu. meter of contact volume an 
hour). These thermal relationships are, however, not the only factors which make 
the design of contact chambers difficult. More important are two factors with 
which an apparatus must comply in order to be practical: (1) the synthesis must 
proceed to completion based on the chemical reaction; the synthesis must also in 
the main produce benzine—and not proceed in directions making mostly by-products. 
To accomplish this it is necessary to maintain: (a) a constant temperature; (b) a 
complete and uniform distribution of the gas. (2) The synthesis must be able to 
proceed technically in a practical manner, and the apparatus must be fool-proof. 
To do this the following are necessary: (a) simple charging methods and emptying 
procedure in handling the catalyst; (6) the possibility for enlarging the apparatus ; 
(c) low initial and operating costs. 

Several types, using catalysts suspended in oil and dry catalysts, are discussed. It 
is believed that the solution has now been found. Large flat chambers are hung in 
batches in oil baths, so as to form units or batteries. Such a close formation in bat- 
teries has many advantages. The chambers are large enough to eliminate the element 
of surprise, and it has since been found unnecessary to change the dimensions of such 
units. Damage to a single chamber is easily remedied by disconnecting the chamber 
from the remainder of the battery. For the reduction stage, the chambers or cells 
ean be collectively raised by a crane, withdrawn from the oil bath, and brought to 
the desired reducing temperature in a special chamber or vat. The circulating oil 
removes absorbed heat or reaction and is cooled, while yielding its real contents to 
water or steam superheaters for available energy-supply heaters. This absorbed heat 
furnishes energy for the steam plant to the whole plant and for many other uses, 
and is far in excess of what is needed. A. H.N. 


Analysis and Testing. 


539. pH of Bitumen and Tar Emulsions, etc. A. W. Middleton, Analyst, 1943, 68, 
368.—Two drops of the emulsion are placed on a white porcelain tile and covered with 
a slip of Whatman No. | filter paper. The aqueous part filters from the suspended 
matter to form a ring of clear liquid round the spot, and B.D.H.4/11 indicator is 
applied to this to obtain the pH colorimetrically. =. & G. F. 


540. The Mass Spectrometer for Gas Analysis. J. A. Hipple and H. E. Dralle. Re- 
finer, December 1943, 22 (12), 425-428.—The mass spectrometer is an instrument in 
which ion streams of different masses can be separated and measured in a manner 
that permits both qualitative and quantitative measurement of the components of 
a@ gas mixture. It is essentially a high-vacuum tube into which this gas to be analysed 
is admitted and ionized. By closely controlled electrical and magnetic fields, the 
ions are caused to move through the tube, so that each stream of ions of different 
mass can be successively focused on an exit slit at the end of the tube where they 
impinge upon a plate and give up their charge. This charge or current is amplified 
and measured by electrical instruments. From these electrical readings the exact 
composition of the gas mixture is readily obtainable. The apparatus is described 
in some detail. A typical analysis of a nitrogen—oxygen mixture is discussed. Hydro- 
earbon analysis is then discussed in some length. The analysis is complicated by 
the fission of a molecule upon bombardment instead of merely ionizing. A table 
compares the analytical results with true composition of five synthetic samples. 
The mass spectrometer is an extremely useful tool for analysing hydrocarbons for 
impurities of higher molecular weight than the main components, because there ix 
no conflict in masses, and the impurities stand out uniquely. It is also generally 
true that hydrocarbon analysis by the mass spectrometer becomes most difficult 
when the components have the same or nearly the same molecular weight. 

The value of the spectrometer as an analytical tool in the analysis of hydrocarbons 
alone well justifies its development. However, there are alréady in evidence other 
promising fields of application, such as leakage testing, outgassing of vacuum equip- 
ment, metallurgical analyses, purity of controlled furnace gases, automatic controls 
of processes where it may be important to measure the relative quantity of a desired 
constituent or to detect presence of an undesirable element, and so on. Any of these 
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applications might conceivably require simpler, and consequently less ba 
instruments than the ones now used for analyses in laboratories. A. H. N 


541.* The Abbe Refractometer and Use of Dispersion Measurements. M.G. Brown. 
Oil Gas J., 6.1.44, 42 (35), 42-44.—The principles of refraction and the Abbe refracto- 
meter are described. Illustrations of the instrument and the optical elements are 
given, the latter showing also the compensating Amici prisms which collapse the 
spectrum that results from dispersion of white light passed through the sample and 
prisms to a sharp edge such as is obtained with monochromatic light. The Amici 
prisms are designed so that the edge is at the position for sodium D light. Tables 
are required for conversion of the Amici prism reading to dispersion value. More 
accurate measurement of dispersion can be obtained by using the instrument with 
monochromatic light, without the Amici prisms, or by setting them so as to cancel 
each other’s effects. Most literature references are to dispersion indexes of the 
hydrogen lines C(H*) — F(H&). These lines are single and widely spaced in wave- 
length in the visible spectrum, and therefore give good measurement. A continuous- 


flow hydrogen discharge tube has been designed, and is described. Sodium and ~ 


mercury vapour lamps are also available as sources of monochromatic light. Sets 
of filters for these three light sources are given in a table and the improvement in 
accuracy by their use is discussed. An important use of dispersion data is in process 
control where the percentage of aromatics in gasoline has to be determined. In 
gasoline and naphtha fractions the aromatics C-F specific dispersion values are of the 
order of 180 x 10~*, whereas paraffins and naphthenes have values around 99 x 10~. 
From the specific dispersion values o, the weight per cent. of aromatics may be 
obtained from the equation :— 


omix x 10 — 0-16 Br No. — 99 


aromatics x 10* — 99* 


where the bromine number (grams Br as K Br O,/100 grams sample) enters into the’ 


relationship as a necessary correction for the increase dispersion due to unsaturation 
of some of the components. Typical graphs are given (1) for correction of np scale 
of a particular Abbe refractometer to indices with other monochromatic light; and 
(2) specific dispersion values for benzene—gasoline mixtures from Abbe refractometer 
and monochromatic lights. A table shows the specific dispersion of some aromatic 
and alkyl-benzenes in various temperature cuts of petroleum. 


* In the original article the term x 10* was omitted from this line. 
W. H.C. 


Motor Fuels. 


542. Patents on Motor Fuels. V. A. Kalichevsky and G. F. Hornaday. U.S.P. 
2,321,604, 15.6.43. Appl. 22.12.39.—In a conversion process, hydrocarbons of high 
boiling point are vaporized without substantial cracking, and the vapours are then 
superheated to a temperature suitable for catalytic cracking to gasoline, again with- 
out substantial cracking of the vapours. A small amount of ammonia is added to 
the vapours, which are then contacted with a clay-like catalyst. In this way sub- 
stantial cracking to gasoline is effected. Products of cracking are fractionated to 
produce gasoline and a heavier oil of light gas oil character. Thus, without sub- 
stantial change in the physical properties or yields of gasoline and gas oil produced, 
an increased in cetane number of the gas oil is obtained as compared with that pro- 
duced in the absence of ammonia. 

V. Mekler and J. H. Curtis. U.S.P. 2,321,841, 15.6.43. Appl. 26.8.39. Heavy 
hydrocarbons are converted into a mixture containing a maximum amount of hydro- 
carbons boiling within the range of gasoline in the following manner. The heavy 


' hydrocarbons are subjected to low-pressure and low-temperature cracking conditions to 


accomplish viscosity breaking. Immediately afterwards all these partly cracked 
hydrocarbons are non-destructively hydrogenated in the presence of hydrogen and a 
hydrogenating catalyst. Thus the heavy unsaturated products of cracking are 
converted into saturated compounds, and polymerization to heavy tar-like materials 
is substantially prevented. Converted hydrocarbons are then fractionated to obtain 
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an additional cracking stock for conversion into gasoline and a fraction boiling within 
range of gasoline. 

H. G. M. Fischer. U.S.P. 2,322,007, 15.6.43. Appl. 27.9.39. Pre-formed gasoline 
containing gum is conditioned by adding to it a quantity of lecithin sufficient to render 
the gum fluid on evaporation of the gasoline. 


H. G. M. Fischer and R. P. Russell. U.S.P. 2,322,622, 22.6.43. Appl. 28.12.39. 
To prepare an internal-combustion engine fuel of high octane number, a hydrocarbon 
oil consisting essentially of hydrocarbons boiling within the gasoline range is sub. 
jected to catalytic reforming in the presence of hydrogen at a temperature between 
850° and 1050° F. The products of reforming are catalytically isomerized in the 
presence of a hydrogen at a temperature between 700° and 900° F., and the products 
of this latter reaction are catalytically polymerized in the presence of hydrogen at 
a temperature between 400° and 600° F. From the products of catalytic poly. 
merization are recovered a fraction boiling in the range of an internal-combustion 
fuel and a fraction which is uncondensed. The uncondensed fraction is continuously 
recycled to the catalytic reforming process to provige gas rich in free hydrogen. 


R. P. Russell. U.S.P. 2,322,664, 22.6.43. Appl. 27.6.41. In the production of 
motor fuel by the alkylation of isoparaftin with mono-olefin, an aromatic hydrocarbon 
is mixed with the mineral acid catalyst prior to conducting the alkylation reaction. 


J. W. Jean. U.S.P. 2,322,850, 29.6.43. Appl. 26.5.41. Gasoline is produced 
from hydrocarbons of greater molecular weight by contacting their vapours at a 
temperature between 650° and 950° F. with a granular catalytic mass composed of 
tetraphosphates of the metals of the eighth group of the Periodic Table containing 
traces of ortho and pyro phosphates of the same metal. 


C. B. Kass. U.S.P. 2,324,779, 20.7.43. Appl. 25.7.40. A motor fuel for spark- 
ignition engines consists of a gasoline base fuel blended with 0-5-5 c.c. per gallon of 
lead alkyl anti-knock agent, and 0-005-0-2%, by weight of the fuel composition, of 
an alkyl nitrate containing form 3 to 6 carbon atoms per molecule. H. B. M. 


Lubricants and Lubrication. 


543.* Oil Corrosion Tester. N. MacCoull, E. A. Ryder, and A. C. Scholp. J. Soc. 
aut. Engr, 1942, 50 (8), 338-345.—Tests to establish the characteristics and stability 
of engine oils at high temperatures by a simplified apparatus for testing corrodibility 
of bearings and corrosiveness of lubricants are described. The apparatus does not 
eliminate necessity for engine tests, but enables results to be obtained which correlate 
satisfactorily with full-scale engine tests. The examination of specific properties of 
engine oils may be undertaken, and oils can be sorted so that engine testing may be 
reduced toa minimum. A large number of samples may be tested quickly for corro- 
sion behaviour under a variety of conditions, and the effect of changing engine opera- 
tion variables, such as rate and magnitude of oil additions, temperature, and varia- 
tions of bearings, may be simulated, and the stability of oils indicated under operating 
conditions. The test procedure is as follows: 125 c.c. of oil are placed in each beaker 
and the space around the beaker filled with heavy oil. The bearings are weighed, 
lowered into the beakers, the beakers covered, and the assembly rotated for 2 hrs. 
at 3000 r.p.m. The bearings are removed, weighed, and the corrosion loss calculated. 
The effects of catalytic surfaces, copper-lead structure, temperature, oil additions, 
and bearing changes are discussed. It is believed that the apparatus would be suit- 
able for uses other than the tests reported in this paper, and further development of 
the apparatus is desirable. J.F. 


544. Preparation of High Temperature Stopcock Greases. I. E. Puddington, J. Amer. 
chem. Soc., 1943, 65, 990-991.—Mineral-oil greases containing aluminium or lithium 
stearates make excellent stopcock greases because they are stable, have good high- 
temperature characteristics, and are water resistent. A method of preparing the 
greases. is described, and it is claimed that a grease compounded from an 8.A.E. 50) 
mineral oil and 20% lithium stearate retained its form after 2 hrs. at 175° C. The 
aluminium greases are not quite so good. T.C. G. T. 
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545. Friction Behaviour during the Slip Portion of the Stick-Slip Process. J. B. 
Sampson, F, Morgan, D. W. Reed, and M. Muskat. J. Appl. Phys., December 1943, 
14 (12), 689-700.—The jerky form of motion described as “ stick-slip,’’ which is 
sometimes observed in the sliding of surfaces, has been studied by means of the 
stick-slip apparatus. A comparative study of motion during the slip has been made 
for a number of combinations of unlubricated metals. The variation of friction 
with velocity has been determined for several typical cases. Most slip traces are 
symmetricai about their point of inflection, indicating that the kinetic friction remains 
approximately constant. The static friction is greater, and a rapid drop to kinetic 
friction usually occurs. The kinetic friction is least at the end of slip, so that the 
friction-velocity relation is not reversible. There is evidence that the friction does 
not return immediately to its higher static value when the sliding surfaces come to 
rest. These results are considered in terms of several theories of friction. 

Bowden, Moore, and Tabor have suggested that there are two important mechanisms 
responsible for sliding friction: (1) Shearing of adhesive metal-to-metal junctions 
formed at the local points of contact. (2) Resistance encountered due to high points 
of one surface plastically “* ploughing’ through the other. This is a clarifying 
classification of the processes involved, even though there may be no absolute dis- 
tinction between the two types. However, they are fundamentally different if 
* shearing ’’ is understood to mean a discontinuous process of breaking junction, 
whereas “ ploughing "’ is understood to involve continuous applied pressure and 
continuous plastic flow whether or not a furrow be formed. “‘ Flowing ’’ seems to 
be a truer description of the latter process, but in accord with the existing termin- 
ology, it is here referred to as “ ploughing.’’ This shearing-ploughing theory fits in 
well with the results reported, and in addition the results support an extension of 
the theory. Bowden, Moore, and Tabor did not distinguish between static and 
kinetic friction. It seems probable that shearing occurs at the beginning of sliding, 
and is reponsible for the excess of static friction over kinetic, whereas ploughing 
contributes to both. The following qualitative explanation may then be made. 
Time is required for local adhesive junctions to form, probably because plastic 
deformation and rearrangement of surface atoms must first take place. After the 
junctions are sheared adhesion forces will be lower while the surfaces are in motion, 
so that mainly ploughing takes place and the friction drops to its kinetic value. It 
does not return to its static value unless the surfaces remain at rest long enough for 
new adhesive junctions to be formed. The surfaces are torn during shearing, so 
that the kinetic friction is greater at the beginning of slip and decreases somewhat 
as the irregularities are ploughed away. 

It is pointed out that molecular forces or other possible causes of friction are not 
excluded, and may be operative in addition, but that they alone are insufficient to 
explain the results of this investigation. A. H. N. 


546.* Synthetic Lubricating Oils from Cracked Distillates. M.G.Mamedli. Petrol. 
Engr, December 1943, 1§ (3), 138 (translated from the Russian oil journal Zhurnal 
Prikladnoi Khimii (Journal Applied Chem. U.S.S.R.), 1943, 16 (3-4), 143-150, by 
A. A. Boehtlingk, Berkeley, California.—This article described a laboratory investi- 
gation into the preparation of synthetic lubricating oils by the action of heat and a 
catalyst on (1) pressure distillate from a Winkler—Koch cracking unit operating on 
the usual raw materials—i.e., Surakhany topped crude and (2) cracked distillates 
obtained by cracking Surakhany “ plug ”’ (i.e., ceresine, so called because it plugged 
walls and pipes) and Grozny white paraffin wax in a laboratory still. The process 
of polymerization was carried out in a 3-litre iron vessel fitted with a mechanical 
stirrer and a bulb condenser. 3% aluminium chloride (calculated on the distillate) 
was added as a fine powder, and temperatures of 65° C. and 125° C. used for periods 
of 30 and 3 hrs. respectively. Two types of product were obtained, an upper layer 
consisting of a solution of oil in saturated hydrocarbons and a lower semi-liquid 
resinous layer, resembling acid sludge, which was a complex combination of oil with 
aluminium chloride. The upper layer was soda washed and fractionated by steam 
distillation. 

Synthetic oils obtained from (1) were of low quality, whilst those from (2) were 
exceptionally good as judged from specific gravity, viscosity index, flash point, pour 
point, and slight oxidation characteristics. 
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The general conclusions were that the best lubricating oils are obtainable from 
cracked distillates of paraffin and that the process of polymerization proceeds ten 
times as fast at 125° C. as at 65° C. The product depends on the composition of 
the cracking stock and the conditions of cracking, which should be carried out at 
low pressures giving maximum yields of unsaturateds and minimum yields of 
aromatics. C. 


547. Patents on Lubricants and Lubrication. J. 0. Clayton and B. B. Farrington. 
U.S.P. 2,321,575, 15.6.43. Appl. 10.6.40. A compounded hydrocarbon oil contains 
a metal salt of an organic acid in sufficient quantity substantially to increase the 
corrosivity of the oil, and a corrosion inhibitor consisting of an ester having a divalent 
sulphur substituent attached to an alkyl carbon atom no more than two carhon atoms 
removed from a carbonyl group of the ester. 


J. O. Clayton and B. B. Farrington. U.S.P. 2,321,576, 15.6.43. Appl. 10.6.40, 
A lubricant consists of a hydrocarbon oil and a quantity of a metal salt of an organic 
acid sufficient substantially to increase the corrosivity of the oil. To reduce this 
corrosivity an inhibitor is added consisting of an ester having as substituent an element 
of the phosphorus group in a trivalent state no more than two carbon atoms removed 
from a carbonyl group of the ester. 


J. O. Clayton and B. B. Farrington. U.S.P. 2,321,577, 15.6.43. Appl. 10.6.40. 
A compounded lubricant contains a metal salt of an organic acid, and a corrosion 
inhibitor consisting of an ester having a keto group no more than two carbon atoms 
removed from a carbonyl! group of the ester. 


J. O. Clayton and B. B. Farrington. U.S.P. 2,321,578, 15.6.43. Appl. 10.6.40. 
A compounded hydrocarbon oil contains a metal salt of an organic acid and a corrosion 
inhibitor consisting of an ester having a substituent comprising nitrogen with at least 
two bonds connected to a single atom. The substituent is directly attached to an 
alkyl carbon atom, and no more than two carbon atoms removed from a carbony! 
group of the ester. 


L. L. Davis, B. H. Lincoln and G. D. Byrkit. U.S.P. 2,322,116, 15.6.43. Appl. 
5.9.40. A lubricating oil having a viscosity index above 90 consists essentially of 
an ether of the type YnRXR'Zm. R is a high-molecular-weight aliphatic radical 
having at least 13 carbon atoms, R' is an organic radical containing at least one 
cyclic nucleus, X is an atom of an element selected from the group consisting of 
oxygen, sulphur, selenium, and tellurium, and Y and Z are groups containing an 
atom of an element selected from the group consisting of oxygen, sulphur, nitrogen, 
and phosphorus. m and n are zero or integers, the sum of which is at least one. 


E. R. White. U.S.P. 2,322,184, 15.6.43. Appl. 21.1.41. A lubricant consists of 
a mineral lubricating oil and a small amount of an addition compound selected from 
the group consisting of semicarbazones and thiosemicarbazones. 


C. F. Prutton. U.S.P. 2,322,209, 22.6.43. Appl. 21.4.38. An extreme pressure 
lubricant consists substantially of a lubricating oil the film strength of which has 
been increased by the inclusion of a small amount of dibenzy! disulphide and a separate 
organic halogen compound. 

G. L. Neely and F. W. Kavanagh. U.S.P. 2,322,307, 22.6.43. Appl. 20.6.39. A 
lubricant normally subject to deterioration and deposition of adhesive materials at 
high temperatures is improved by the addition of 0-1-5% by weight of oil-soluble 
mixed salts of aluminium having a naphthenic and a saturated higher fatty acid 
radical. 

R. F. McCleary and 8. M. Roberts. U.S.P. 2,322,376, 22.6.43. Appl. 13.5.41. 
A lubricant is prepared from mineral lubricating oil and a small proportion of an aromatic 
methylene thioether containing at least one substituent linked to an aromatic nucleus 
selected from the group consisting of hydroxyl and sulfhydryl radicals and metal 
salts thereof. 


C. M. Loane and J. W. Gaynor. U.S.P. 2,322,859, 29.6.43. Appl. 30.9.40. A 
lubricant is prepared from a mineral lubricating oil, 0-05-5% of a glyceride phosphoric 
acid ester, and 0-05-10% of a sulphurized fatty oil. 


J. 8. 


use as | 
viscosit 
resin-lil 
a liquef 

substan 


J.M 
is impr 
and soc 

R. I 
compos 
sufficie: 
value. 

E. V 
lubrica 
dialky] 


clay, ¢ 
an imp 
5 parte 
20-7% 
critical 
satisfa 


549. T 
Proe. 
in dev 
laying 
run at 
and w 
testing 
at reg 
not in 
they a 
eontro 


| 

| 

Proe. 2 

ance oO! 

that 

limest 

correls 

550. § 

Oxidiz 

182-1 

mater 

porati 

increa 

600° | 

soften 

651. | 

Proe. 

condi 

found 

the di 


from 
ds ten 
tion of 
out at 
Ids of 


ngton, 
ntains 
se the 
valent 
atoms 


.6.40, 
‘ganic 
» this 
ment 


10Ved 


6.40, 
osion 
toms 


6.40. 
psion 
least 
Oo an 
ony! 


of 
lical 
one 
g of 
an 
gen, 


ABSTRACTS. 177A 


J. 8. Wallace. U.S.P. 2,323,360, 6.7.43. Appl. 1.7.41. A lubricant suitable for 
use as @ transmission oil contains 55-85% of a mineral oil having a relatively low 
viscosity index, 1-15% of a sulphur-containing pressure agent, and 10-30% of a 
resin-like oil obtained by treating an asphalt-free, wax-free lubricating oil stock with 
a liquefied normally gaseous hydrocarbon. 

I. W. Humphrey. U.S.P. 2,323,471, 6.7.43. Appl. 28.2.41. A lubricating oil is 
substantially thickened by the addition of a metal salt of polymerized rosin. 

J. M. Musselman. U.S.P. 2,323,670, 6.7.43. Appl. 28.9.40. A mineral lubricant 
is improved by the addition of a small amount of tetramethyldiaminodipheny! methane 
and sodium lauryl sulphate. 

R. L. Bond. U.S.P. 2,323,789, 6.7.43. Appl. 27.9.40. A viscous mineral oil 
composition has incorporated in it a small amount of an oil-soluble, water-insoluble, 
sufficiently non-volatile alkyl amine ester of sulphurous acid to improve its lubricating 

W. Cook. U.S.P. 2,323,797, 6.7.43. Appl. 16.11.40. An extreme pressure 
vaca consists of a mineral lubrieating oil and a small proportion of a dixanthyl 
dialkyl thioether. H. B. M. 


Asphalt and Bitumen. 


548. Stripping VS. Coating of Mineral Aggregate. F. H. Stross and A. P. Anderson. 
Proc. Ass. Asph. Pav. Technol., 1942, 18, 1-8.—The authors demonstrate the import- 
ance of the differences in particle. size distribution which may occur below 200 mesh. 
It is shown by means of illustrations that small amounts of colloidal matter, such as 
clay, can increase the surface area considerably and make complete coating almost 
an impossibility. In the examples quoted, granite with 8-8% below 200 mesh requires 
5 parts of liquid asphalt compared with 25 parts for a clay-containing aggregate with 
207% below 200 mesh. The authors conclude that only aggregates which have a 
critical oil content falling within the range of compositions yielding mechanically 
satisfactory mixes should be used. H.G. W. 


549. Use of a Circular Track for Testing Bituminous Paving Mixtures. C. Cantril. 
Proc. Ass. Asph. Pav. Technol., 1942, 18, 69-83.—This paper discusses results obtained 
in developing circular track tests. A description of the track and the method of 
laying and compacting the test mixes is given. The heavy truck tyres used are 
run at 8 m.p.h. with a 10° skew to the horizontal for bituminous concrete mixes, 
and with a 2° skew for cutback pavements. This was found to reduce the time of 
testing, particularly when water was allowed to permeate the subgrade and applied 
at regular intervals by overhead sprinkler. It is considered that the method does 
not introduce stresses differing appreciably from those imposed by traffic, but that 
they are applied much more frequently. It is thought that temperature and humidity 
control, as by running in an air-conditioned room, may be necessary. It was found 
that bituminous concrete centaining sandstone aggregate outlasted one with hard 
limestone, and it appeared that road tests would confirm this. Results to date 
correlate extremely well with the known service records of the mixes. H.G. W. 


559. Softening of Oxidized Asphalts at High Temperatures, and its to 
Temperatures. G. Alson. Proc. Ass. Asph. Paving Technol., 1942, 18, 
182-193.—The author shows that, contrary to general belief, softening of asphaltic 
material occurs if it has previously been oxidized in manufacture or during incor- 
poration in a paving mixture; and the softening effect increases as the temperature 
increases providing such temperatures are below the “‘ cracking *’ temperature—i.e., 
600° F. Results of tests made over the temperature range 300-572° F. show the 
softening effect for bitumens from different sources. L. A. 


551. Durability of Road Asphalts. V. A. Endersby, F. H. Stross, and T, K. Miles. 
Proc. Ass. Asph. Paving Technol., 1942, 18, 282-328.—The authors compare the 
condition of road surfaces with the penetration of the recovered bitumen. It was 
found that cracked and straight-run bitumens vary greatly in their durability, but 
the data confirms that disintegration of surfaces tends to occur when the penetration 
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has fallen to 20-30. It is considered that hardening results from oxidation anc loss 
of volatile constituents, with oxidation being the most important factor in paving 
grades. Hardening in itself is not the cause of disintegration, but is associated with 
loss of binding ability, the reason for which is not yet fully understood. 

The behaviour of surfaces in an accelerated road test under uniform conditions is 
shown to correlate with practice and, as a result, simple durability tests which can 
be made on the bitumen prior to construction have been devised. L. A. 


552. Patents on Asphalt and Bitumen. J. C. Roediger. U.S.P. 2,322,059, 15.6.43. 
Appl. 16.11.39. A building material is prepared by impregnating at temperatures 
above the boiling point of water, a fibrous material containing moisture with a mixture 
of straight reduced asphalt of relatively low consistency, and an oxidized asphalt 
from a straight reduced crude of relatively high consistency. In this way excessive 
foaming of the mixture is prevented. 


W. P. Arnold. U.S.P. 2,322,105, 15.6.43. Appl. 15.7.40. The following process 
is involved in the provision of a substantially moisture repellent coating of a bitu. 
minous liquid to wood and similar substances. The material is first impregnated 
with the coating to a considerable depth by means of pressure on the liquid in con- 
tact with the material. In this way sufficient coating is confined within the cellular 
structure of the wood to coat its exterior surface. Pressure is then reduced to allow 
the impregnated liquid to extrude from the wood on to its surface. During extrusion 
the surface of the wood is gradually cooled under conditions designed to effect coal- 
escence of the liquid which is retained as a substantially continuous non-tacky coating. 


H. 8. Goodwin. U.S.P. 2,322,629, 22.6.43. Appl. 24.2.41. A non-foaming 
asphalt saturant for fibrous material consists of a mixture of 99-8-99-95% of asphalt 
and 0-20-0-5% of sulphonated tallow. 


J. J. Allinson. U.S.P. 2,324,473, 20.7.43. Appl. 29.1.40. Pellet formation in 
bituminous paving emulsions of the asphalt-in-water type is prevented in the follow- 
ing way. An asphalt of relatively high penetration, which in aqueous emulsions 
tends to form pellets through coagulation of previously dispersed particles, is reduced 
to a penetration not substantially below 77 mm./10 (100 gms, 5 secs.) at 77° F. 
Then prior to its emulsification, }-10°% by weight of a petroleum fraction boiling 
between the lower limit of kerosenes and the upper limit of lubricating oils, is added 
to it. H. B. M. 


Special Products. 


553. Alkathene. Anon. British Plastics, December 1943, 15 (175), 417.—Alkathene 
is a solid thermo-plastic polymer of ethylene consisting of completely saturated 
straight-chain hydrocarbons, the molecules of which contain about 1000 carbon 
atoms. It has a yield point of about 90° C. and melts sharply at 115° C. to a very 
viscous liquid. It is marketed in grades according to its viscosity—viz.-Grades 2, 
20, 7, and 70, Grade 2 being 10 times more viscous than Grade 20, etc., in the form 
of chips, or in strips when mixed with polyisobutylene which facilitates extrusion 
control in rods, film, or moulding powder. Its applications are based on its out- 
standing electrical properties, flexibility, and resistance to water and chemicals, it 
being in general only attacked by strong reagents at high temperature. The main 
uses are thus in the manufacture of cables and accessories, especially for high-frequency 
and high-voltage work, and in chemical plant. Polythene can be processed by any 
of the methods used with thermoplastics, and may be extruded or moulded in com- 
pression or injection machines. In moulding the pressure must be maintained during 
cooling owing to the 16% volume reduction which occurs. Also the thermal con- 
ductivity is low (0-0007 c.g.s. units), so that large sections cool slowly. Cc. L. G. 


554. Fly Control in Stables. R. Weisman. Soap, December 1943, 19 (12), 117. 
(Translation from article in Anzeiger fiir Schddlingskunde, 1943, 19 (1), 5).—It is 
stated that effective control of stable flies can be obtained with a 1% solution of 
“* Gesarol ’’ (marketed by T. R. Geigy in the U.S. under the name D.D.T., see J. Inst. 
Petrol., 1943, Abs. No. 1023). The deposit from the solution applied to walls and 
ceilings acts as a contact poison, and although the kill is relatively slow, a contact 
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of only 30 secs. is fatal within a few days. The deposit is stable and insoluble in 
water and retains its toxicity§for 5 or 6 weeks. Spraying in early June and at the 
beginning of August should refore eliminate the fly plague in stables, etc., for the 
whole summer. Gesarol is also stated to be an effective substitute for arsenicals, 
and to have been proved satisfactory for the control of fruit and vegetable pests. 
It is non-toxic to man and warm-bleoded animals. Cc. L. G. 


555.* “Grain” Alcohol from Cracked Hydrocarbon Gases. A.L. Foster. Oil Gas J., 
6.1.44, 42 (35), 39-41.—Baton Rouge Refinery, California, is the first petroleum 
refinery to instal a plant for the synthesis of ethyl alcohol from cracked gases. The 
operation of the plant is briefly described and illustrated by a flow diagram. Esteri- 
fication is accomplished by the absorption of the ethylene, in the gases, in 90% 
H,SO,. Mono- and di-ethy! esters are formed in an absorber, and are pumped to a 
hydrolizer, to which measured amounts of water are admitted. The esters are con- 
verted to H,SO,, ethyl alcohol, and ethyl ether, small amounts of other by-products 
being also formed. This mixture passes to a stripper where the alcohol and ether 
is vaporized, and passes to a caustic scrubber to eliminate any entrained acid. The 
H,SO, formed in the stripper is transferred to an acid concentrator. After the caustic 
scrubbing the product vapours are condensed and pass to another stripper where the 
ether is vaporized artd condensed. The alcohol—water residual from the ether stripper 
then flows to a concentrator in which the alcohol is vaporized, and then condensed, 
yielding a 190-proof (95% purity) spirit product. Production of alcohol from cracked 
still gases is the cheapest method of manufacture known. Fermentation processes 
require 2-5 gal. of molasses to produce | gal. of 95% alcohol, or one bushel of grain 
to give 2-5 gal. of alcohol. The cost of the raw material alone, without the fermenta- 

tion and rectification costs, is greater than the final cost of the same quantity of 

W.#H.C. 


alcohol from petroleum gases. 


. Detonation and Engines. 


556.* Fuel Feed at High Altitude. W. H. Curtis and R. R. Curtis. J. Soc. ant. 
Engrs, 1942, 50 (8), 321-337.—Investigations have been carried out by ground tests 
simulating actual practice, with the view to elimination of vapour lock in fuel feed at 
high altitude. The effect of the following factors are discussed : dissolved air vapour 
pressure, fuel temperature, turbulence, velocity of fuel flow, rate of climb, altitude, 
vent line effects and heat transfer. Partial pressure equation graphs are shown for 
fuels of typical vapour pressure, as a means of predicting critical altitude for simple 
fuel systems, also a curve of initial boiling points indicating temperatures and absolute 
pressures at which air-free fuel with a 7 Ibs. p.s.i. Reid vapour pressure will probably boil. 
Reference is made to the variable fuel tank temperature and vapour evolution relative 
to external conditions. Flight temperature data obtained show, however, disparity 
in fuel temperature drop, ¢.g., 23° F., as compared with 13° F. at higher altitude. 
Diagrammatic plans of simulation equipment are shown and itemized. Use is made 
of a known bi-pump system of fuel feed incorporating a specially designed centrifugal 
pump. Although the simulation equipment is not an exact replica of an aeroplane 
fuel system, for primary research work, it has certain advantages. Three methods of 
test and results are described. J. F. 


557. Use of Petroleum Products in Aircraft. F.D. Klein. J. Soc. aut. Engrs, 1943, 
51 (9), 305-309.—A discussion, with graphical illustrations, of the variations in meteoro- 
logical conditions under which aircraft operate, and hence the conditions that rule 
the specifications of fuels and lubricants. 

Pressure is reduced to one-eighth of an atmosphere at 48,000 ft. altitude. This 
mainly affects vapour locking tendencies of the fuel system, but solubility of air in 
the hydraulic fluid and engine oil is also influenced. 

It is stated that the greatest need in_engine lubricant development is improved 
stability in order to reduce engine deposits. Detergent-type oils are effective in 
improving engine cleanliness and reducing ring-sticking. 

Special addition agents are being used in aircraft fuels to increase full-power per- 
formance, and this has necessitated the use of corrosion resistant materials in the 
fuel system. 
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It is stated that grease lubrication can be accomplished with two grades: (1) a 
high-temperature grease for continuously operated unitay subject to low temperatures 
for only short periods, and (2) a low-temperature greasé, chiefly for intermittently 
operated units that are never subject to high temperatures. 

Corrosion preventives for aircraft fall into two general classes, one for the pro. 
tection of exterior surfaces of parts, and the other for interior protection of engines. 
They consist generally of a rust-inhibiting base incorporated in a liquid or solid 
vehicle, depending on the desired method of application and type of protective film. 

W. 


558.* Preventive Maintenance and Inspection Procedure. Report by Sub-committee 
of 8.A.E. Maintenance Methods Co-ordinating Committee. J. Soc. aut. Engrs, 1943, 
51 (9), 25-29.—War conditions, resulting in more severe operating conditions, shortage 
of trained mechanics and spare parts, has caused the vehicle owner and maintenance 
men to consider what must be done to keep vehicles in operating condition for the 
duration of the war, or until new equipment is available. 

The practical application of a preventive maintenance and inspection procedure 
requires a simpie, concise, and flexible system that will extend the life of the vehicle 
and save replacement parts and labour. To simplify the procedure, all important 
parts of the motor vehicle have been tabulated, divided into groups and systems, 
and arranged alphabetically to provide a quick, practical source of reference. Using 
a standard type of service, the mileage or time interval can be varied to fit the indi- 
vidual operating conditions, and still maintain a standard maintenance service. 
The number of mechanical failures on the road is the best indication as to how often 
the vehicle should be serviced. W. H.W. 


559.* Cold-Starting Tests on Diesel Engines. H. RK. Porter. J. Soc. aut. Engrs, 
1943, 51 (10), 356.—The investigations described were initiated to determine the 
relative importance of diesel-engine variables and the effect of fuel properties, and 
to compare laboratory and service results on cold-starting performance. Tests 
indicated that cranking time is decreased with increased cranking speed, increase in 
temperature, and decrease in altitude. The delay cetane number gives an indication 
of the starting performance of undoped fuels, but is not a reliable guide in the case 
of doped fuels. Increase of cetane number results in greater ease of starting. 

Various substances are effective as starting dopes, but it is suggested that an 
auxiliary applicator should be used, and that the effect of such dopes on maintenance 
should be determined. Among the additives used were chlorine, hydrogen sulphide, 
amyl nitrate, ethy! disulphide, and chloropicrin. 

The fuels, equipment, and test procedure, together with the results, are described 
in detail. A. ®. 


560. Dust Problems in Military Vehicle Operation. L. F. Overholt. J. Soe. au. 
Engrs, 1943, 51 (10), 381-384.—The operation of vehicles in heavy dust concentrations 
resulted in serious wear in engines, transmissions, and electrical equipment in pro- 
portion to the amount of quartz dust present. Tractor designers had long been 
concerned with these problems, but the conditions of operation, space, and accessi- 
bility, ete., present greater difficulties in the case of military vehicles. 

Investigation showed the following to be desirable : (1) For the engine, an auxiliary 
air cleaner, in addition to the oil-bath type, with screened air inlet located in the zone 
of lowest dust concentration; (2) Total enclosure of transmission and electrical 
equipment ; (3) the development of dirt-proof brakes, and (4) particular attention 
to be paid to radiator and fin design for liquid and air-cooled engines. A. T. L. 


Coal and Shale. 


561. Oil Shale and Shale Oil. Parts 1 and 2. 3B. H. Weil and Whitney Weinrich. 
Oil Gas J., 22.4.43, 41 (50), 48; 29.4.43, 41 (51), 73.—It is estimated that there is 
sufficient oil shale in the U.S.A. to produce over 100,000 million bri. of shale oil, 
from which it is possible to produce more than 60,000 million brl. of gasoline. Heavy 
war demands for petroleum, coupled with recent estimates of petroleum reserves in 
the U.S.A., have focussed attention once more on the possibility that shale oil pro- 
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duction may before long become necessary and commercially practicable in America. 
The authors attempt to re-assess the position in terms of modern demands and 
modern production technique. 

Oil shales occupy a position intermediate between coal and petroleum, with the 
H:C ratio of the shale kerogen approximating more closely to that of petroleum. 
The yield of oil may vary from about 5% up to 45% (the latter on Australian shale). 

For the production of shale oil, low. -temperature carbonization in some form of 
retort has invariably been used. The quality of the oil obtained is very largely 
characteristic of the particular shalo, but improves as the rate of distillation is reduced. 
The yield increases as distillation rate is increased up to a certain point, and then 
falls away again. The shale oil is a mixture of primary decomposition products and 
of oils resulting from breakdown of these primary products. Hence redistillation is 
beneficial. Shale oils exist as paraffinic types, which resemble mixed-base petroleum 
oils, and as asphaltic types which are more closely related to certain coal tars. 

Until recently, it was believed that solvent extraction of shales was impracticable, 
since the kerogen is virtually insoluble in organic solvents at atmospheric pressure. 
It has now been shown, however, that solvent extraction at high temperatures and 
under pressure may recover more oil than does carbonization. Suitable solvents 
include fuel oils, anthracene oil, and primary tars. Partial breakdown of the kerogen 
occurs. Complete or nearly complete recovery of the solvent may be attained, the 
extract being suitable for hydrogenation. 

Direct hydrogenation of shale after crushing and mixing with heavy oil also gives 
higher yields than carbonization. The data on these new processes are not sufficient 
to say whether the increased yields will counterbalance possible difficulties. 

The refining of shale oil is still based on distillation followed by acid and soda 
treatment. The recovery of finished products is only about 80%. Experimental 
data show that modern cracking processes are applicable to shale oil and result in 
increased gasoline yields. Blends of straight and cracked shale gasolines vary from 
55 to 70 O.N., with high lead susceptibility. Some authorities claim that shale 
gasolines may be produced with O.N. competing with gasolines from petroleum 
sources. 

Hydrogenation of shale oil gives higher yields of products than any other process, 
and is said to succeed with high-sulphur oils which do not respond to other methods. 
Recent estimates of all costs involved lead to an approximate figure of $0.75 to 
$1.50 per barrel for shale oil, and some authorities claim that gasoline might be 
produced for 2 cents per gallon. 

‘“* Thus, shale oil would seem to be approaching the era where large scale use may 
be possible . . .; it seems likely that the shale oil era has been hastened by the 
heavy demands for petroleum products occasioned by the war.”’ 

Cc. G. G. 


Economics and Statistics. 


562. of Post-War Carriage of Air Cargo. J. V. Sheehan. J. Soc. aut. 
Engrs, 1943, §1 (10), 362-368.—A study of the factors to be considered in the develop- 
ment of post-war air cargo transport when cost will again be of paramount import- 
ance. The author states that a survey showed that 83%, of the airline carriers favour 
cargo facilities in passenger planes, particularly for transcontinental and transoceanic 
operation, and even for feeder line service. For the lowest ton-mile costs, exclusive 
cargo planes are the ultimate goal, but the larger combination planes will doubtless 
prove most practical during initial stages of domestic cargo development. 

Curves and charts showing the cost of operation of different size planes with vary- 
ing power units indicate that the largest airplane operates at the lowest ton—mile 
cost. Speed is shown to be a factor in cargo haulage, and where speed is of major 
importance, twin-engined planes are most efficient. - With four-engined planes take- 
off weight must be limited so that landing weight is not exceeded on short ranges. 
The twin-engined plane has its best advantage under 250 miles, whereas the efficiency 
of the four-engined plane improves above this range, and at 500 miles a 20-mile 
difference in speed affected operating costs by about 5 cents a ton-mile, as compared 
with about 2 cents per ton—mile for a twin-engined plane. W.#H. W. 
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Journal of the Iron and Steel Institute. Vol. 47, No. 1, 1943. Proceedings, | P to 
457 p. Survey of Literature, | a to 233 a, Iron and Steel Institute, 4, Grosvenor 
Gardens, London, 8.W.1. 


(Chemical and Export) Industry. Vol. 25, No. 3, March 1944. Leonard 
Hill, Ltd., 17, Stratford Place, London, W.1. 


A monthly journal devoted to the initiation and development of productive indus. 
tries in all countries, especially to the wider use, through chemical and engineering 
processes, of world mineral and agricultural resources—embracing the elimination 
of waste and the more enterprising utilization of by-products—simulating explora- 
tion and prospecting and the better exchange and use of raw and manufactured 
materials—above all promoting the fullest possible application of scientific dis- 
covery and technical advance for human progress. 


British Standard No. 1152: 1944.—Rolled Asphalt. Pp. 10. British Standards 


Institution, 28, Victoria Street, London, 8.W.1. Price 2s. net. 


A war emergency specification adapted from B.S. 594 and providing in one 
document for the use of aggregates of a wider range and variety than those in 
general use in pre-war days. The specification is designed to cover forms of asphalt 
construction varying from } in. to 4} in. in thickness. 


British Standard No. 308 : 1943.—Engineering Drawing Office Practice. Pp. 51 and 
4 plates. British Standards Institution, 28, Victoria Street, London, 8.W.1. 
Price 38. 6d. net. 


This specification supersedes B.S. 308: 1927. Former standard sizes of draw- 
ings and tracings have been retained, and maximum frame or borderline sizes have 
been added. Three additional sizes and one minor alteration of size have been 
included. 

It has been considered preferable to include references to other British Standards 
which are helpful to the designer and draughtsman rather than print extracts from 
them. 
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Geology and Development. 


563. Huntington Beach Oil-Field. Old Field Portion. J. T. Carriel. Calif. Oil 
Fields, Jan.June 1942, 28 (1), 7—Huntington Beach Oil-Field, Orange County, is 
the sixth largest in California, judged on total production. It has been divided by 
development and structural conditions into a number of areas, which in turn have 
been grouped under two headings—Old Field (north-east of Palm Avenue and its 
extension) and New Field (south-west of Palm Avenue and its extension). This 
report concerns primarily the Old Field, but it includes also an historical and pro- 
duction description of the entire field. 

The Old Field consists of a monoglinal limb of a central structure to the south, the 
original form of which is not clearly revealed. Except in the case of one sand body, 
the oil is prevented from migrating farther by a series of faults extending along and 
through the southern limits of the producing wells. 
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Production for the entire Huntington Beach oil-field amounted to 308,332,859 brl. 
of oil to Ist September, 1942, and at that time average daily production from 683 
wells was 39,697 brl. of oil and 32,695,000 cub. ft. of gas. All the oil has desirable 
characteristics. 

Possibilities of future development are encouraging, and it is believed that investiga. 
tion of the area between the Old and New Field will connect the segments of the major 
structure, and so make possible a complete study of the whole field. Deeper produc- 
tion could be obtained from the Old Field and extensions of areas made. 

H. B. M. 


564. East Coalinga Extension Oil-Field. E. J. Kaplow. Calif. Oil Fields. Jan. 
June 1942, 28 (1), 15.—4The East Coalinga Extension field is in Fresno County, Cali- 
fornia, on the west side of the San Joachim Valley. It was discovered in 1938, and is 
rather an unusual type of reservoir for California. The report embodies a history of 
the field from December 1937, when drilling was started at the discovery well, to the 
end of 1942, by which time practically all locations which could be drilled under 
existing agreements had been completed. Throughout this period conservative 
drilling and production practices were followed, practically all wells being drilled with 
large steam rotary outfits using rock-bits. Chemically treated mud was used as 
circulating medium, with very careful control of properties such as viscosity, water 
loss, and weight. This prevented difficulty in handling oil sand pressures, which tended 
to be high throughout. 

The Gatchell sand which forms the reservoir in this field is considered an excellent 
example of the stratigraphic trap. Much of it is massive, with little or no evidence of 
bedding, but some of it is quite platy. Permeability of the sand decreases with depth, 
and in one well which was subjected to exhaustive tests it was found that perme- 
abilities perpendicular to the bedding averaged 62% of permeabilities parallel to the 
bedding. Water conditions differ from those of most Californian fields in that there 
is practical absence of intermediate water. 

In July 1942 production averaged 8554 brl. of oil per day in the Amerada area and 
16,717 brl./day in the Gatchell area. H. B. M. 


565.* Problem of Oil Supply Assumes Growing Urgency. Anon. World Petrol., 
September 1943, 14 (10), 50.—Over the years the price curve and the curve of drilling 
have moved together; when prices fell, drilling slumped temporarily. 

According to Heroy, from the beginning of 1937 to the end of 1942 discoveries, 
extensions, and revisions added 14,916,007,000 bri. to the U.S.A. proved reserves. 
Wijthdrawals during those years amounted to 7,896,614,000 bri. At the beginning of 
1943, the known reserve was estimated to be slightly over 20,000,000,000 bri. In the 
past few years the amount of the annual additions has been decreasing, and the volume 
of discoveries in particular is falling off. Various obstacles have caused well drilling 
to fall sharply, and while 30,000 wells were drilled in 1941, only 18,000 were drilled in 
1942. The wildcat completions fell slightly, but the quantity of reserves added 
through wildcatting was only about one-third of that found by fewer wells in 1940, 
and less than one-sixth of what it had been in 1937. It became clear tltat oil was 
being produced faster than it was being found. 

It is agreed that much oil remains to be found in U.S.A., but the cost of finding the 
undiscovered accumulations is rising as it becomes necessary to drill more difficult 
and less favourable areas and to go to greater depths. Fixing of prices has greatly 
curtailed exploratory activity. 

It has been estimated that the average maximum efficient producing capacity of 
the known fields is 4,421,500 brl./day, 4,212,000 brl./day, and 4,022,500 brl./day for 
the years 1943, 1944, and 1945, respectively, while the average minimum essential 
requirements will be 4,100,000 brl./day (1943), 4,400,000 bri. /day (1944), and 4,400,000 
brl./day (1945). The requirement figures are believed to be decidedly conservative. 

261 new fields were found in 1942, with an average estimated reserve of only 1,200,000 
bri. /field, and 4500 wildeats were asked for in 1943, compared with 3000 drilled in 
1942. The 1943 figure was later raised to 5200 gildcats, but only 1503 were drilled 
in the first half of 1943. However, the ratio of producers to dry wildcats in 1943 has 
been higher than in 1942, and in a few areas, notably in West Texas, the fields promise 
to be of first-rate importance. 


In th 
increase 
Only 1! 
complet 

Varic 
tion an 
require! 


566.* 
Carroll. 
under 
and ge 
the are 
related 
County 
The 
presenc 
seeps. 
Tuscalk 
The 
coastal 
south | 
border 
westerl 
there @ 
the Tu 
A ge 
correla 


567.* 

Oil W 
achiev 
week i 
comph 
Comps 
(39-42 
(20-1° 
Kentu 


Chilti 
ducti 


570.* 
Short 
the se 
meth 
detec 


877 
holes. 
A ti 
1943 
568.* 
68.—] 
brl. 
and § 
g20 
93% 
569.* 
. 
68.—. 


bri, 
1 683 
rable 


itiga- 
najor 


duc. 


es, 


of 


he 
ng 

in 
ed 


lt 


ABSTRACTS. 1854 


In the first half of 1943, California was the only important area with a substantial 
increase in drilling, and there a small oil price increase was allowed early in the year. 
Only 11,600 development wells were asked for in 1943, and in the first half of the year 
completions were ahead of schedule. 

Various diagrams present data on wildcatting, total completions, crude produc- 
tion and demand, crude stocks, crude prices and military and aviation gasoline 
requirements. G. D. H. 


566.* South-east Georgia—North Florida Area Getting Big Exploration Plan. D. L. 
Carroll. Oil Wkly., 13.12.43, 112 (2), 46.—Some 8,000,000 acres in 35 counties are 
under option or lease in Southern Georgia and adjacent parts of Florida. Geological 
and geophysical parties have been active, and particular interest has been shown in 
the area east, south and west of the Okefenokee swamp. The Georgia play is not 
related to the activity in Central Florida, which has given a discovery in Collier 
County. 

The geology of the Georgia—Florida boundary region is very promising, and the 
presence of gas and oil is confirmed by non-commercial wells, surface shows, and gas- 
seeps. Shows have been found in the Hawthorn (Miocene), Wilcox (Eocene), and 
Tuscaloosa-Eutaw (Upper Cretaceous). 

The sedimentary rocks of Southern Georgia are dominantly marine, typically of 
coastal-plain types. They rest on basement granites, gneisses, and schists, and dip 
south and south-east, thickening towards the centre of the basin near the Florida 
border. On the Atlantic edge of the basin the beds are 5000 ft. thick, and in south- 
western Georgia 7000 ft. These beds contain many overlaps. It is possible that 
there are buried basement ridges. Truncated Palwozoic and Mesozoic beds lie below 
the Tuscaloosa—Eutaw in Florida. 

A generalized cross-section and a stratigraphical column are included, and tentative 
correlations with beds in the oil-bearing regions farther west are suggested. 

G. D. H. 


7.* November Completions Highest in 1943 but Total Far Under Last Year. Anon. 
Oil Wkly., 13.12.43, 112 (2), 64.—An average of 422 well completions per week was 
achieved in U.S.A. in November, compared with 386 per week in October, 385 per 
week in September, and 398 per week in August. Up to the end of November 1943, 
completions totalled 17,211, against 19,895 in the corresponding period of 1942. 
Compared with the first eleven months of 1942, completions were down in Louisiana 
(39-49%), Pennsylvania (35-4%), New Mexico (31-8%), Indiana (28-5%), and Texas 
(20-19%). There were increases in the number of completions in California (79-2%), 
Kentucky (150-3°%), Wyoming (16-8%), Arkansas (13-99%), and Oklahoma (4-0%). 

877 oil-wells and 119 gas-wells were completed in November. There were 499 dry 
holes. 

A table gives by States and districts a summary of the drilling results in November 
1943 and during the first eleven months of 1943. G. 


568.* Canadian Oil Production Remains Steady. “Anon. Oil Wkly., 13.12.43, 112 (2), 
68.—In the first nine months of 1943 the Canadian oil production averaged 835,552 
brl./month. The corresponding figures for 1941 and 1942 were 844,486 brl./month 
and 863,567 brl./month, respectively. Turner Valley limestone: wells provide over 
93°, of the output. G. D. H. 


569.* New Gas Sand Found in Northern Mexico. Anon. Oil Wkly., 13.12.43, 112 (2), 
68.—A new and deeper pay has been found in the Carrizo at 3672-3680 ft. in the 
Chiltipin gas-field of north-eastern Nuevo Leon, Mexico. The previous gas pro- 
duction was from the Mount Selman at 2780 ft. G. D.H 


570.* Fluorographic Analysis of Soil Samples Used in Search for Oil Deposits. E. H. 
Short. Oil Gas J., 16.12.43, 42 (32), 51.—Fluorographic analysis is being employed in 
the search for new petroleum reserves on the Gulf Coast. In the development of the 
method it was found that all soil samples, regardless of location, contained easily 
detectable evidence of free hydrocarbons, thus eliminating such criteria as a significant 
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factor in oil-reconnaissance surveys based on soil inspection. It was also found that 
an acid-solvent treatment of the samples removed all free hydrocarbons, leaving a 
fixed hydrocarbon which was consistently found in soil which had been subjected to 
reservoir leakage over millions of years. 

The fluorographic technique makes use of specially designed photographic equip. 
ment combined with ultra-violet light apparatus. This combination permits the 
recording of fluorescence from several hundred samples at a timo. 

Samples are taken on a grid, preliminary surveys using 440 yd. spacing. Approxi- 
mately 1 oz. of soil is taken from a depth of 4ft. The soil is dehydrated and pulverized 
before fine screening. The fine material is next acid-solvent treated to remove all 
free hydrocarbons. The samples are then placed in open-end capsules on a tray 
holding 110 capsules. 

The time required to photograph the fluorescence is about 90 minutes. The film 
is darkened in proportion to the intensity of the emitted radiation, and a densitometer 
is used to measure the degree of film darkening. To allow for the fact that all soil 
contains fluorescent inorganic substances, the fluorescent quality of all soils is used as an 
average background, and this is subtracted from the density reading of each sample to 
give positive and negative values for the fixed hydrocarbons. Since calcium gives as 
much fluorescence as the fixed hydrocarbons, this must be removed to prevent its 
masking the hydrocarbons. 

An example of the application of fluorographic analysis in the Hitchcock area, 
Texas, is described. G. D. H. 


571.* Summary of Operations, November 1943. Anon. Oil Gas J., 16.12.43, 42 (32), 
99.—1732 wells were completed in November 1943, compared with 1636 in October. 
958 were oil-wells, and 182 gas-wells. There was a drop in the number of completions 
in Illinois, but most other areas showed rises. 

A table summarizes the results of completions in November 1943 by States and 
districts, and gives the footage, numbers of drilling rigs, and the completions in different 
depth ranges. ° G. D. H. 


572.* Wildcat Completions. Anon. Oil Gas J., 16.12.43, 42 (32}, 99.—An important 
Mississippi lime discovery was made in the week ended 11th December, 1943, in Clay 
County, North Central Texas. The well, which is 44 ml. west of Bellevue, produced 
1980 brl. of oil per day with 48 brl. of water from 6253-6283 ft. The Ellenburger at 
6706-6795 ft. was dry. 7 ml. north of Anson, Jones County, West Central Texas, the 
Hardy pool was opened with a flow of 154 brl./day from the Canyon at 3690-3706 it. 

Three new pays were discovered and an extension made in South-west Texas. 

Twelve oil discoveries and three gas discoveries were made out of 72 wildcats 
completed in the week ended llth December, 1943. The results of the wildcat 
completions in that week are tabulated by States and districts, togethor with cumulative 
totals for 1943. ’ G. D. H. 
573.* Crude Oil Output Declines Slightly in Week. Anon. Oil Whly., 27.12.43, 
112 (4), 52.—In the week ended 25th December, 1943, the U.S.A. crude output of 
4,381,687 brl./day was 8126 brl./day below the figure for the previous week. Wyoming 
showed a decline of 7400 brl./day, while Kentucky, Kansas, Pennsylvania, Indiana, 
Colorado, and Montana also had declines. Illinois had an increase of 10,700 bri. /day, 
California 5550 brl.fday, Arkansas 2350 brl./day, and Oklahoma 1700 bri./day. 

G. D. H. 


574.* New Del Bonita Well Makes Good Flow. Anon. Oil Wkly., 27.12.43, 112 
(4), 53.—Del Bonita 1 is being finished as a dual completion. It is flowing clean 37- 
gravity oil by heads, and is expected to yield 400 brl./day when both pays are acidized. 
The depth is 4700 ft. G. D. H. 


575.* New Fields of Southern Alberta Plains Important. Anon. Oil Wkly., 27.12.43, 
112 (4), 53.—In the past season seismograph work in Alberta has been on a scale never 
before known in that province. 

Taber-Province 17—18b is the biggest Canadian well outside Turner Valley, and it 
swabbed 500 brl./day from 37 ft. of oil sand at 3141 ft. Taber-Province 1, the previous 
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best Alberta well outside Turner Valley, gave 406 bri. in its best day. It is now shut 
in. Drilling at Taber is cheap, and presents no serious difficulties. 

Pacific Oil Co.’s No. 1 at Del Bonita has 4700 ft. of 37-gravity oil in the hole, and an 
upper oil-zone has not yet been tested. The well is flowing by heads. It is a direct 
west offset of the discovery well, which has been making 20 brl./day for years. 

Pincher Creek was the scene of some of the earliest drilling in Alberta, and although 
good shows have been obtained, commercial production has been lacking. A new 
well is under way. G. D. H. 


576.* Prince Edward Island Well Making Progress. Anon. Oil Wkly., 27.12.43, 
112 (4), 53.—The wildcat which is 8 ml. off-shore from Prince Edward Island has 
reached a depth of over 2800 ft. The test may go to 15,000 ft., and is on a structure 
which was seismographed. An eariier test in 1927 was 14 ml. nearer shore. This 
location, now known to be well down structure, was abandoned at a depth of 5970 ft., 
because of the inability to complete with the ¢juipment in use. G. D. H. 


577.* Crude Oil Output Again Sets Record in October. Anon. Oil Whkly., 27.12.43, 
112 (4), 54.—In October the U.S. crude production averaged 4,403,000 brl./day, 
56,000 brl./day more than in September, and 515,000 brl./day more than in October 
1942. In the first ten months of 1943, 1,234,378,000 brl. was produced, compared 
with 1,149,781,000 brl. in the same period of 1942. 

The demand was 4,324,000 brl./day in October, 64,000 brl./day less than in Septem- 
ber. The October runs to stills averaged 4,162,000 brl./day, against 4,203,000 brl./day 
in September. In October the gasoline yield rose from 38-1% to 38-6%, and the 
residual fuel-oil yield fell from 29-0% to 26-9%. G. D. H. 


578.* Florida Looms as Area for Future Exploration. R. Reaves. O/l Whly., 3.1.44, 
112 (5), 8.—Millions of acres have been leased in the South-eastern States of U.S.A., 
and a small amount of oil has been found in Florida. 

Florida has a sedimentary series ranging from 5000 ft. to more than 15,000 ft. in 
thickness. The rocks consist of about 75% of limestone and other calcareous rocks, 
with 25°% of sandstones and shales. The formations range, pre-Palwozoic to Recent 
in age, but are mainly Cretaceous and Tertiary. About 100 wells have been or are 
being drilled in Florida, spread over 39 counties. The first producer is the State’s 
deepest well (11,626 ft.) near Sunniland, Collier County. Most of the tests are in the 
north-west of the State and on the Gulf of Mexico side. 

In the extreme west of the State, Miocene marls and sands outcrop, and to the east 
and south are Pliocene and Pleistocene sands and clays. Between the Ocklocknee 
and Suwannee rivers, Ocala (Eocene) limestone outcrops. The dominant structural 
feature of eastern Florida is described as an arch trending south-south-east, and form- 
ing the axis of the peninsula. This is a continuation of the broad anticlinal region of 
south-central Georgia. A large high occurs in eastern Levy County (Ocala uplift), 
and there is a smaller one near Live Oak. Ocala beds outcrop in the core of the Ocala 
uplift. To the south, in the Brooksville area, the Tampa limestone.(Miocene) rests 
directly on the Ocala. 

In the north-eastern part of the State, Miocene and post-Miocene sands and clays 
are at the surface. Unconsolidated sands mask the solid geology in the Daytona 
area, but to the west are Miocene and Pliocene sands, clays and limestones. Pleisto- 
cene marls and sands occur in the Kissimmee valley, with unconsolidated Pleistocene 
and Pliocene beds in the west of the Kissimmee area. In the Gulf coast area of south 
Florida Miocene beds are present, sometimes with a thin cover of Pliocene and Pleisto- 
cene. Pleistocene shell marls form the surface beds in the Miami area, with the Ocala 
limestone probably 300 ft. below sea-level in the north, and dipping south and south- 
east until it is 670 ft. below sea-level at Fort Pierce. 

Accurate knowledge of the subsurface geology of Florida is fragmentary, and con- 
fined to the shallower formations. 

A list is given of the wells drilled since 1900, with the location, depth and date, 
and a map and two well logs are included. G. D. H. 


579.* British Dominion Company Has Best Turner Valley Well. Anon. Oil Wkly., 
3.1.44, 112 (5), 47.—British Dominion No. 5 at the north end of the Turner Valley 
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field had yielded 130,000 brl. of crude in five months up to the end of November 1943, 
On a current production basis Home-Millarville 14, which produced a little over 
100,000 brl. in nine months after completion in February 1943, is the second best well 
in the field. British Dominion 7 met the Cardium sand at 3520 ft., and is probably 
400 ft. higher on structure than the nearest well. G. D. H. 


580.* Chinese Government Pushing Oil Development. Anon. Oj! Whiy., 3.1.44, 
112 (5), 47.—There are indications that extensive exploration and test-drilling cam. 
paigns are under way in the Urumchi area of Sinkiang Province, in the extreme 
north-west of China. Oil has been known in this region for many years, and has been 
bailed from pits by hand. G. D. H. 


581.* 34 Drilling Operations at Turner Valley. Anon. Oil Whkly., 3.1.44, 112 (5), 
47.—On 15th December, 1943, 34 drilling operatiéns were proceeding in the Turner 
Valley field. Foothills 13, at 10,155 ft., was testing the Upper Porous formation. 
The average daily production from 202 wells was 26,084 brl. on 14th December, 
2500 brl./day better than in the preceding week. G. D. H. 


582.* New Field Opened in Athabaska Area. Anon. Oil Whly., 5 1.44, 112 (5), 47.— 
A wildcat on a large structure near Fort Assinaboine, in the Athabaska district, has 
opened a new field, but cold weather has delayed the carrying out of a production 
test. G. D. H. 


583.* Taber Field Production Halted. Anon. Oil Wkly., 3.1.44, 112 (5), 47.—Lack 
of outlet for the 20-gravity crude has caused the closing down of all producing wells 
in the Taber field. 

A wildeat has been spudded at Crow Indian Lake, nearby. G. D. H. 


584.* Wildcat Hits Richest Vermilion Pay. Anon. Oil Whkly., 3.1.44, 112 (5), 47.— 
Apex Oil Company’s No. 1, 7 ml. south-west of the Vermilion field, is reported to have 
encountered the richest pay-sand yet discovered in the area. G. D. H. 


585.* December Wildcat Successes May Indicate Better Holes Ahead. D. L. Carroll. 
Oil Wkly., 17.1.44, 112 (7), 37.—45 oil discoveries were made in U.S.A. in December 
1943, 28 being new fields, 8 new pays, and 9 field extensions. In addition 2 new 
distillate pays, 6 new gas-fields, and 3 new gas-pays were found. 21 of the oil dis- 
coveries were in Texas, 4 in Kansas, 2 each in Michigan and Oklahoma, and | each in 
Milinois, California, Florida, Indiana, Kentucky, Louisiana and Wyoming. In addi- 
tion, 3 new pays and 6 extensions were found in Illinois. 

During 1943, 643 discoveries were made, 145 being extensions. Exclusive of 
extensions there were 519 successes in 1942. 3370 wildcats were drilled in 1943, 263 
more than in 1942. 

The Wynn field of Clay County, Texas, was completed in the Mississippi lime for 
1998 brl./day from a 93-ft. producing zone. The well was plugged back to 6454 ft., 
from the Ellenburger topped at 6706 ft. 34 ml. north-east of the Thalia field in Wilbarger 
County, North Texas, a new field was opened by a 941-brl. well completed in two thin 
pays in the Gunsight limestone (Pennsylvanian). 

Heavy oil and water have been pumped from a well near Sunniland, Collier County, 
Florida. The oil yield is about 77 bri. day.” 

In Wyoming the Gebo Dome field of Hot Springs County was opened by a producer 
in the Embar limestone at 4735-4742 ft. The well flowed 180 brl./hr. The structure 
is a broad faulted dome with 800 ft. of closure. The reserves are estimated at 4,000,000 
bri. at least, and the Madison has not yet been tested. The two Michigan finds were 
marked by small wells in the Dundee and Traverse limestones. In the Greeley area 
of Kern County, California, a 303-brl. well in the Vedder sand (Miocene) opened a 
small field at a depth of 11,600 ft. 

A 355-brl. well was completed in a small anticline in Pottawatomie County, Okla- 
homa. The Stowell field of Chambers County, Texas Gulf Coast, was extended 1 ml. 
north by a 349-brl. Frio sand-well. The structure is on a fault-line, aad the reserves 
are at least 6,000,000 bri. 
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The successful wildcats in December 1943 are listed with the locality, field, depth, 
producing horizon, type of structure, and other information, while tables give by 
States and districts the results of wildcatting in December and during 1943, and 
compare the 1942 and 1943 wildcat totals in different categories. G. D. H. 


586.* Better Oil Supply Is Seen for Brazil. Anon. Oil Wkly., 17.1.44, 112 (7), 51.— 
Oil exploration continues in Brazil, and some promising strikes have been reported. 
Efforts are being concentrated on the Bahia—Alagoas region, where a recent 6000-ft. 
well found four promising pay-zones. Geological and geophysical work and core- 
drilling are being carried out in the western part of Acre Territory. G. D. H. 


587.* Taber Field Wildcat Is At Coring Depth. Anon. Oil Wkly., 17.1.44, 112 (7), 
51.—Mid-Continent Oil and Gas Limited’s No. 3 well has been cored below 3163 ft. 
on approaching the Taber sand. The Ellis sand is 60 ft. deeper. No. 1 was } ml. east 
of No. 3. This was off-structure and failed. G. D. H. 


588.* Twenty Parties Assigned to Field Projects in U.S.G.8. Expanded Program. 
Anon. Oil Gas J., 20.1.44, 42 (37), 20.—20 U.S.G.S. parties are in the field searching 
for potential oil-producing structures. The programme will include both regional 
stratigraphic studies and areal structural investigations. 

Approximately $380,000 has been allotted to the search. 

A summary is given of the specific projects in California, the Rocky Mountain, Mid- 
Continent, Mid-South, Gulf Coast, Appalachian, Michigan, and Northern Great Plains 
areas. 

The tar-sands of California and elsewhere are to be studied with the objective of 
using them to produce war-time fuel, and a search for further tar-sand deposits is to 
be made in Oklahoma. G. D. H. 


589.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 20.1.44, 42 (37), 
83.—In the week ended 15th January, 1944, 7 wildcats in U.S.A. were completed as 
oil-wells, 3 being in new pays, 4 as gas wells, | as a distillate well. 3 of the discoveries 
were on the Texas Lower Gulf Coast, 1 being a new pay-zone in the Rooke field. In 
Bee County, oil was found 3 ml. west of the Pettus field, and in Jim Wells County the 
discovery was 3} ml. south-east of the Seeligson field, the pay being 7221 ft.deep. In 
South-west Texas a new pay was found at a depth of 4428 ft. in the Cadena field, 
Duval County, while a new gas sand was opened in the Lopeno field, Zapata County, at 
2752-2770 ft. 

A table gives by States and districts the results of wildcatting in U.S.A. during the 
week ended 15th January, 1944, with cumulative totals for 1944. G. D. H. 


590.* Active Exploration Is Under Way in Colombia. Anon. Oil Whly., 24.1.44, 
112 (8), 41.—Exploratory campaigns of various types are under way in Colombia in 
the Caqueta region of the Llanos, north of El Banco, around San Pedro de Arimena, as 
far east as the Cesar river, and on the Caraballo tract. G. D. H. 


591.* Another 10,000-Barrel Well in Poza Rica Field. Anon. Oil Whly., 24.1.44, 
112 (8), 41.—A new well with an initial production of 10,000 brl./day and a high gas- 
drive is reported in the Poza Rica field. G. D. H. 


592.* Production Declines for Year in New Zealand. Anon. Oil Whly., 24.17.44, 
112 (8), 41.—In 1942 wells in New Zealand produced 77,716 brl. of oil. The pro- 
duction was considerably less than that in 1943. The Moturoa field is reported to have 
a potential of 150 brl./month. 

Several deep wildcats were drilled in 1942, the deepest being abandoned at 
10,925 ft. G. D. H. 


593.* Taber Field Extension Opens New Pay in Ellis. Anon. Oil Whkly., 24.1.44, 
112 (8), 41.—2 ml. south of previous production in the Taber field a well has opened a 
new pay in the Ellis sand. This well will test both the Taber and Ellis sands. A 
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previous outpost well had found saturation in both these sands. All the other Taber 
wells produce from the Taber sand. G. D. H. 


594.* Two-Thirds of Alberta Activity in Turner Valley. Anon. Oil Whkly., 24.1.44, 
112 (8), 41.—20 of the 29 drilling operations under way in Alberta at the end of the 
first week in January were in the Turner Valley field. 

The average daily production of all the Alberta wells in the first week in January was 
22,887 brl., 2650 brl./day more than in the preceding week. G. D. H. 


Drilling. 


595.* Mechanical Causes of Casing Failure and Practices for Their Control. L.O'’Donnell 
and W.S. Crake. Oil Gas J., 16.12.43, 42 (32), 46.—The paper deals first with causes 
of failure and then gives recommendations on how to use casing in different cireum- 
stances. Wear of casing by drill-pipe is a most predominant cause of failure. To 
reduce wear, it is quite essential, when drilling oil-wells, to use rubber protectors on 
the drill-pipe operating inside casing. The use of sufficient rubber protectors greatly 
increases the contact area, and also permits abrasive materials to be cushioned by the 
rubber, thus materially reducing the wear on the casing string and on the drill-pipe. 
Each joint of drill-pipe operating inside of casing should have at least one rubber 
protector installed on it, spaced about 2 ft. from the tool joint. Rubber protectors 
can be sufficiently worn to the point where they provide no protection, so it is also 
advisable to check the outside diameter of the protectors periodically to insure that 
they are at a minimum of }-in. larger in diameter than the tool joints on the drill-pipe. 
Due to wear, it is highly probable that a large proportion of surface strings on deep 
wells, which are not exposed to high internal pressures or collapse forces under normal! 
drilling conditions, would fail in collapse if emptied. or from bursting if excessively 
high pressure were imposed thereon. 

In order to provide greater resistance to wear, a better grade of casing is sometimes 
mistakenly used. Within the range of hardness obtainable in casing, one grade will 
not last against abrasion appreciably better than another, and an increase in grade 
to prevent wear is wasted expenditure. Use of additional thickness of metal is a 
much more suitable method of providing additional wear resistance, but the best 
method of reducing wear is to have the surface casing set vertical. 

Failure may also occur by poor support or high and faulty structural loading. 
These points are elaborated. Compressional loads should always be avoided. 

A. H. N. 


596.* Cementing Casing through Troublesome Zones. W.A. Sawdon. Petrol. Engr, 
January 1944, 15 (4), 152.—-Troublesome zones frequently present such a hazard to 
further drilling that casing must be set and cemented before the well can be drilled to 
completion. Even the cementing of casing through zones where circulation is being 
lost is sometimes a problem, because the best drilling mud, no matter how well pre- 
pared and conditioned, is usually unable to prevent loss of fluids into the formation 
while drilling under these conditions, and thus cannot build a mud-cake on the wall of 
the thief-zone to prevent loss of slurry while the cement is being forced up behind the 
casing. When gas-zones are encountered in the troublesome area, the problem 
becomes even more difficult. This was the case in a well recently drilled in the Ven- 
tura Avenue field, California, in which gel cement was employed. 

The paper gives full details of the cement characteristics and method employed, 
which resulted in successfully shutting off the thief formation. A. H.N. 


597.* Gamma Ray Logging in East Texas. J.L.P.Campbell. Petrol. Engr, January 
1944, 15 (4), 156.—The basis of Gamma ray logging is explained. Radioactivity, 
which is the basis of the survey, is the change of one element into another by dis- 
integration, these changes leaving the element as a newer element of lower atomic 
weight. So it continues in a declining action until the end product is reached. This 
end product is lead, and is non-radioactive. While the elements are disintegrating, 
rays are emanating from them (alpha, beta, and gamma), the most powerful of which 
is the gamma ray. Gamma rays are electro-magnetic waves, similar to light-waves, 
but having a shorter wave-length and extremely high penetrating power. They will 
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penetrate casing, cement, fluid, and the instrument of survey. When the gamma rays 
penetrate the surveying instrument, they ionize a gas and permit the flow of a current 
to the central electrode. One ten-trillionth of an ampere is the order of magnitude of 
the current. Because it is so minute, it is amplified within the instrument, sent to the 
surface by a single conductor cable, where it is further amplified and recorded. The 
number of gamma rays penetrating the instrument at any instant cause increases or 
decreases in the intensity of the current in the ionization chamber. These changes in 
intensity are recorded, and so become available for interpretation. Sands, for example, 
are of low intensity because they are weakly radioactive. Shales are high in radio- 
active intensities. Other sedimentary formations are correspondingly interpreted 
either through experience or by local conditions. Its use, then, in oil-well information 
is logical. All terrestrial formations have some measurable amount of radioactivity, 
therefore any sediment can be surveyed, whether it is sand, lime, shale, salt, anhydrite, 
potash, coal, bentonite, or another mixture. There is no formation that cannot be 
surveyed and interpreted. This “ nutshell ’’ information on radioactivity is applied 
and interpreted as a tool for workover operations in the East Texas field. 
Three typical logs are given and briefly interpreted. A. H.N. 


598.* What it Costs to Drill. W. K. Powell. Petrol. Engr, January 1944, 15 (4), 
181.—An accounting method used for estimating costs of drilling wells is given. In 
conclusion it is stated that the cost of drilling can be determined within reasonable 
bounds through modern cost accounting, provided the operation is such that essential 
time data from similar operations can be procured. Thus, through the application 
of a history of costs, the direct expense /day, the overhead /day, the drilling equipment 
depreciation expense/day, the drill-pipe cost/day or /foot all become available for 
use in prognosticating the cost of future wells. Likewise, there is available daily the 
material necessary to determine the most effective drilling practices and the informa- 
tion to point the way to improved operations. A. H. N. 


Production. 


599.* Prime-Mover Requirements For Pumping Installations. J. Zaba. Oil Gas J., 
16.12.43, 42 (32), 56-58.—Gas engines and their ratings, together with water require- 
ments for cooling purposes, are briefly discussed. In selecting a gas engine, an economic 
balance must be arrived at in regard to three factors—fuel economy, initial investment, 
and possible overload of engine. Increase in fuel consumption at light loads and higher 
investment in larger engines present an argument in favour of using engines loaded 
closely to their rating. On the other hand, cost of keeping in good repair a severely 
loaded engine may be prohibitive, and this usually becomes the factor governing the 
selection. A decision on the selection of the size of the engine should be based on 
consideration of these three factors. A.P.I. specifications are discussed. 

The type of loading encountered in oil-well pumping necessitates use of *‘ applica- 
tion factor ’’ in selecting the electric motor for powering of a pumping installation. 
The governing factor of rating of a motor is its temperature rise due to operation. 
This heat depends primarily on power peaks and minima, not on the average current. 
Rating of a motor operating under constant loading cannot, therefore, be applied to 
oil-well pumping conditions. The following formula has been presented for horse- 


power rating of a general purpose pumping motor :— 
Horse-power rating = ———— 


where K = kilowatt hours/barrel fluid/1000 ft. of lift, B = barrels fluid/day, L = lift 
in thousands of feet, 7’ = pumping time in hours/day. 

Factor of 1-5 includes the application factor and motor efficiency and converts 
kilowatts into horse-power. Factor K has been found, from a large number of tests, 
to average close to 0-4 kw-hr./brl. of fluid/1000 ft. of lift. A. H. N. 


600.* Pressure Maintenance in Wertz Field Provides Sustained Production. N. Williams. 
Oil Gas J., 16.12.43, 42 (32), 60.—As far as is known, this project is unique. While 
providing for the preservation of reservoir pressure, and control and utilization of 
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the hydrostatic drive, the operation also effects sustained daily production at higher 
rates, variable within limits according to needs. As proof, reservoir pressure is now 
actually being increased, although oil withdrawals have for some time been sustained 
at a rate substantially above that at which it is calculated the water is advancing. 
A volumetric balance has been maintained between oil withdrawn and gas injected, 
and by this it will be possible to realize maximum ultimate oil recovery and depletion 
of the reservoir in a much shorter time than would otherwise be required. Early in 
the development it was proposed to initiate production practices that would insure 
maximum utilization and conservation of the energy of the hydrostatic drive in 
expediting the most advantageous recovery of the reserves. With this in view, a 
thorough study of reservoir behaviour and subsurface pressure reaction to various 
rates of flow was undertaken. The study revealed that the hydrostatic head alone 
would not permit a fluid withdrawal rate of more than approximately 3300 bri. 
daily without depletion of reservoir pressures, and if greater withdrawals were desired 
the energy supplied by the hydrostatic head would have to be supplemented by return 
to the formation of sufficient gas to displace the volume of fluid withdrawn in excess 
of the 3300 brl. daily. The volume of gas required to displace a barrel of oil under 
existing reservoir conditions was calculated at approximately 1400 cu. ft. Con- 
sequently, by returning to the formation this volume of gas for each barrel of oil 
produced over 3300 bri. daily, theoretically, daily withdrawals can be sustained at 
any rate desired without decline of pressure. Also, by returning a greater volume of 
gas, the pressure can be increased. Since the volume of gas produced from the 
Tensleep formation is not sufficient, gas from the shallower horizons is drawn on to 
make up any deficiency in volume needed to maintain volumetric balance in the 
reservoir. 

Characteristics of the geological structure, formation characteristics, together with 
properties of the crude and production rates are given. The treatment and injection 
of the gas are discussed in some detail. Plant operation is semi-automatic, and 
ordinarily only one man is needed on each shift. Operation of the project is joint 
between the production and gasoline departments. With the exception of the regula- 
tion of the flow of individual wells in the field, which is handled by a resident pro- 
duction engineer, all gauging and handling of crude oil are done by operators at the 
plant. Obviously, man-power requirements are minimum. All electric controls 
are located at a central point outdoors. An electrically operated emergency shut- 
down system has been provided. Switches are placed at three convenient points in 
the plant and yard. Pulling any one of these cuts off the fuel to the boilers quenches 
the boiler fire-boxes with steam, shorts the magnetos on the engines, shuts off the 
incoming gas, and turns all production through the separators direct to storage, 
instead of through the plant. A. H. N. 


601.* Plastic Plugging is Ingenious Innovation for Shut-Offs. D. L. Carroll. Oil 
Wkly, 27.12.43, 112 (4), 14-15.—In bottom-hole plugging-back to shut off water, 
the plastic is dumped from a special bailer equipped with a trigger valve which opens 
on reaching the bottom. Adequate pressure for inducing penetration of the plastic 
into the formation is supplied by the weight of a column of water above the bailer in 
the hole. The height of the water column is controlled according to the requirements 
of each specific job and the amount of penetration desired. The plastic is prepared 
in such a way that it remains in liquid condition at ordinary temperatures, but changes 
to a non-elastic solid when heated. The necessary heat for this change is provided by 
the temperature at the plugging depth. The higher the temperature, the shorter is 
the setting time. In wells plugged with plastic at the East Texas field, bottom-hole 
temperatures averaged approximately 145°, and the setting time averaged 12 hours. 
More recently, plastic plugging in the South Houton field has been done with bottom- 
hole temperatures at approximately 150°, and setting time was found to be slightly 
more than 11 hours. It is estimated, on the basis of field and laboratory experience, 
that at 200° the setting time would be no more than 2 or 3 hours. 

The viscosity of the liquid is about that of S.A.E. 30 motor oil. Plastic plugging is 
controllable to such a fine degree that success has been attained on as little as 3 ft. of 
exposed formation section, shutting off water that had been entering the hole from 
only a few inches of the rock wall. Only | or 2 gal. of plugging material have been 
used on some of these small-scale shut-offs. On the other hand, more than 30 gal. 
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have frequently been used on bigger jobs. Cost of a normal plastic plugging job is 
approximately $300.00, including the use of up to 30 gal. of plastic. Extra costs, for 
electric logs that may be requested and for special tubing crews or materials, may 
amount to perhaps $600.00 more. A complete job, then, properly performed, cost 
the operator $800 or $900. A. H.N. 


602.* Oil-Field Operation with Co-operative Engineering Committees. V. E. Cotting- 
ham. Oil Wkly, 27.12.43, 112 (4), 16.—The working of a co-operative engineering 
committee and the information it supplies are described. One of the most important 
functions of such a committee is the compilation of all general engineering and statis- 
tical data for the field as a unit. Through monthly and annual reports, the operator 
may see the relationship of his lease to all other leases in the field. Good conservation 
practices in the production of oil are based chiefly on two things: (1) the proper 
completion of wells, and (2) the efficient rate of withdrawals from the individual well 
and from the reservoir as a unit. In order to accomplish this objective in a field 
where there is a large diversified leasehold ownership, each operator should see the 
picture as a whole. These data are especially desirable when going before the oil- 
regulatory authorities for changes in allowables and corrective measures, designed to 
prevent physical waste. In those fields in which co-operative engineering committees 
are employed, the more technical engineering projects are carried on by the individual 
operator. Such projects as bottom-hole sampling, core analyses, productivity 
indexes, permeability, and saturation tests, and many others, could be carried on 
under the auspices of committee engineers. At present, however, the more highly 
technical projects are left to the initiative of the individual operator. Many of the 
major companies havegheir own laboratories and technical staffs for carrying on this 
specialized type of engineering. This same service is also available to independent 
operators through consulting engineering firms. In fact, many of the major companies 
draw heavily on this type of specialized service. — 

There are a number of fields in Texas in which the leasehold interests are small, 
and the company engineers as individuals exchange data with one another, much in 
the manner that oil scouts exchange information. In a number of these fields the 
picture as a whole is practically as complete as in those fields in which engineering 
committees operate. However, where the leasehold interests are large, this simple 
arrangement for acquiring engineering and other data for the field as a unit does not 
work. Should a large number of the producers in a field undertake to carry on the 
more common types of petroleum-engineering work individually, there would be a 
duplication of specialized man-power, engineering, and automotive equipment for 
acquiring the information. The data so acquired would still have to be assembled 
and compiled before it could be translated into its fullest meaning for the individual 
lease or the field as a whole, to say nothing of the added cost. A. H. N. 


603. ining Probability of Success of Secondary-Recovery Operations. Part 6. 
W. A. Heath. Oil Wkly, 27.12.43, 112 (4), 26.—Paper Presented before American 
Petroleum Institute —After a brief discussion on the meaning of viscosity and its units, 
its influence on production in the light of recent research is discussed. It appears 
that to a given economic limit of water-oil or gas—oil ratio, the more viscous oils will 
yield less recovery than the less viscous oils, other conditions being equal. The 
magnitude of such difference has not been evaluated in field experience. In general, 
within the small range of viscosities in which secondary-recovery operations have 
been conducted, other factors—such as geological and sedimentation characteristics, 
and water and oil saturations of the reservoir—have more weight in determining the 
amount of recoverable oil than viscosity alone. The influence of viscosity of the oil in 
governing the rate of fluid travel, and therefore the flood life and development invest- 
ment, will by far outweigh the influence of viscosity on residual saturation in deter- 
mining the economic success of water-flooding of the shallow, less permeable reservoirs. 
In the deeper reservoirs, where the well-spacing may be controlled by the spacing of 
existing wells, the additional permissible pressure that can be carried at the sand-face 
due to the greater depth will tend to overcome the effect of viscosity on fluid flow and 
enable injection of satisfactory volumes of water. As gas drive in depleted reservoirs 
is essentially an oil ‘‘ dragging ’’ rather than “ pushing ”’ process, viscosity will only 
slightly affect the volume of gas that can be injected into the sand, and the economics 
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of recovery will be definitely affected by the gas-oil ratios required in removal of oils 
of varying viscosity. A. H. N. 


604.* Dually Completed Oil and Gas Wells. L. L. Jordan and A. Crowell. Petrol. 
Engr, January 1944, 15 (4), 85-86.—More than $2,250,000 and 6700 tons of steel are 
the initial saving effected by the first 37 dually completed oil- and gas-wells in Arkansas. 
32 of these 37 dual completions are in the Dorcheat—Macedonia field of Columbia 
County. This field, which is under an extensive development programme, has already 
proved a reserve of 90,000,000 bris. of oil and distillate and more than 400,000,000,000 
cu. ft. of natural gas. There are 66 producing well-bores in the field, 21 of which are 
located on 1160 acres and operate as a unit, whereas 2 are on 40-acre units, and the 
remaining 43 are in the centre of 80-acre units. The deeper pool—Smackover lime. 
stone—which is found at a depth of approximately 8600-8800 ft. subsea, accounts for 
two-thirds of the reserve mentioned, the remainder being credited to the upper 
productive pools—Cotton Valley sandstone—which is found from 6500 to 8200 ft. 
subsea. Details of the pools are given. 

The general programme of well completion in the Dorcheat—Macedonia area has been 
to drill the entire hole by rotary, cement 100-400 ft. of 13}-in. surface pipe with 200- 
375 sacks, 2200-4100 ft. of 9§-in. intermediate casing with 1000-1800 sacks, the oil- 
string of 5}-in. casing through the producing smackover with 1000-2500 sacks, and 
complete the tubular equipment with 2-in. tubing. Both single and double separations 
are in use, while the general practice is to use wooden storage tanks. That dual 
completions have been successful is reflected in a brief résumé of operations at a well 
completed more than a year ago, and as yet there has been_no evidence of packer 
leaks. From the résumé it appears that dual completion in Arkansas has become 
comparatively simple. A. H. N. 


605.* Correlation of Polished-Rod Acceleration and Well-Load. K.N. Mills. Petrol. 
Engr, January 1944, 15 (4), 95.—The effect of the polished-rod acceleration on the 
force required to reciprocate the rods would be very simple if the entire mass being 
accelerated were attached directly to the polished rod. This is not the case, however, 
as in an oil-well the static weight of the well is distributed over a space of several 
thousand feet, and this distribution of mass introduces a time lag which must be 
considered if a useful solution to the problem is to be attained. This time lag will 
tend to reduce the magnitude of the dynamic forces acting on the system. An equa- 
tion in general form is developed on these ideas. From this equation it is apparent 
that, considering the rod-string only, the magnitude of the difference between the true 
acceleration factor and the apparent acceleration factor (acceleration factor based 
on the maximum rate of acceleration at the surface) will depend on the rate of change 
of the surface acceleration. If the rate of change is rapid, the difference between the 
true and apparent acceleration factors will be greater than it would be if the rate of 
change were less rapid. The contribution of the fluid load to the dynamic forces is 
less susceptible to analysis than the part played by the rods. Pump dynagraph 
cards, which are load-space records taken between the rod-string and the pump, 
indicate that the fluid load either is not accelerated or is accelerated at a uniform 
rate. After the fluid load has been assumed by the rod-string, and the rod-string is 
attempting to set the fluid in motion, an increased load will be imposed on the rod- 
string. As the rod-string is elastic, it will stretch when this increased load is imposed 
on it, and this stretch will temporarily decrease the rate of motion imparted to the 
fluid by the rod-string. As this decrease in the rate of motion occurs near the time of 
maximum acceleration, it tends to decrease the rate of acceleration imparted to the 
fluid by the rod-string at that instant. As this energy will gradually be released to the 
fluid at a later instant when the rate of acceleration is decreasing, it will tend to pro- 
mote a constant rate of fluid acceleration. During the early stage of this cycle of 
events the tubing is contracting, and it is imparting some energy to the fluid. This 
event also occurs near the instant of maximum acceleration, and tends to decrease 
the dynamic effect of the fluid load on the rod load. The velocities of stress trans- 
mission in oil and steel are different—about 1:4. This further complicates the 
problem. 
Typical well dynamometer cards are analysed. A. H. Ne 
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606.* Time As a Factor in Economics of Oil-Field Exploitation. L.C. Uren. Petrol. 
Engr, January 1944, 1§ (4), 116.—In this article it has been shown that time is a 
factor of primary importance in planning the exploitation of an oil-producing property. 
Wells must be drilled at a suitable time in relation to surrounding development, 
otherwise the owner of the tract on which they are situated will suffer an irreparable 
loss. In gas-drive fields, later drilled wells characteristically display small initial 
and ultimate recoveries than do the early wells in the same locality. In water-drive 
tields the later drilled wells suffer a loss in ultimate recovery, but not necessarily in the 
initial rate of production. These conclusions apply particularly to uninfluenced, 
competitive fields, and may be modified to some extent by proration practices and by 
application of the pressure-maintenance method of exploitation. Delay in develop- 
ment may also occasion additional loss as a result of deferred realization of profit on 
vil and gas production. The market demand and selling price of oil may dictate the 
exploitation programme, compelling a slower rate of development than other con- 
siderations might require. Lack of available capital for rapid early development of 
producing properties is responsible for delay with many operators. 

Determination of the economic life of an oil-producing property is an important 
problem that confronts every oil producer. This problem presents both physical 
and economic factors, some of which are intangible or susceptible only of approximate 
determination. Higher oil prices, reduction in production cost, and application of 
more efficient recovery methods will operate to extend the economic life of oil-producing 
properties. For every oil-producing property there is a certain optimum rate of 
production that will result in maximum profit, but this is not usually the rate at 
which maximum recovery will be achieved. A technically satisfactory means df 
determining the most efficient rate of oil production under a given set of conditions 
remains to be determined. It is believed that rates of production prescribed by 
proration authorities often fail to coincide with the optimum rate for most. profitable 
operation. A. H. N. 
607.* Wellhead Pressure Reduced by Subsurface Regulation. J. O. Farmer. Petrol. 
Engr, January 1944, 15 (4), 160.—Because the maximum pressure reduction that can 
be effected by single-stage regulation is 1500 lb./sq. in., the reduction of subsurface 
pressures exceeding 3000 Ib./sq. in. to safe flowing pressures within non-freezing 
limits requires two or more regulators. The well discussed was completed with 
perforations at 9350 ft. depth. The shut-in pressure at the surface was approximately 
5650 Ib./sq. in., which required a total pressure reduction of 4200 lb./sq. in. for safe 
workable limits in which hydrates would not form in the flow-lines. Three 2}-in. 
sub-surface regulators with j-in. Kennametal valves and valve seats were installed at 
depths of 6250, 5000, and 3750 ft. The regulators were set in the conventional manner 
by means of an ordinary steel measuring line. The regulator set at a depth of 6250 ft. 
was adjusted to accommodate a pressure differential of 1500 lb./sq. in., the regulator 
at 5000 ft. was set for a differential of 1400 Ib./sq. in., and the regulator at 3750 ft. 
was set for a differential of 1300 lb./sq. in. After opening the wellhead connections 
for the desired rate of flow, the flowing pressure on the tubing stabilized at 900 Ib. /sq. 
in., and since then the well has flowed almost continuously to supply fuel for a drilling 
rig. The well has produced without interruption, and its general behaviour has 
stimulated that of a low-pressure flowing well. The flow rate is varied by changing 
the surface choke. Freezing is eliminated completely. 

The critical problem in making such an installation lies in selecting proper depths 
for each regulator, so that the upstream temperature of the flow-stream at each 
regulator is high enough to permit each pressure reduction without the formation of 
hydrates. Previous exper@nce in setting bottom-hole chokes and regulators has 
established the fact that from 500 to 1000 ft. of vertical travel in the flow-stream is 
adequate to equalize the temperature of the hydrocarbon fluid with the surrounding 
formation after its temperature has been reduced by a subsurface control. The 
calculation used for the well is given. A. H. N. 


608.* Fundamentals of Petroleum Reservoir Behaviour. Part 2. Anon. Qil Wkly, 
17.1.44, 112 (7), 12-15.—This forms the second instalment of a long paper published 
in a booklet form by the Reservoir Development and Operation Committee of Standard 
Oil Co. (New Jersey) Affiliated Companies, and of Humble Oil & Refining Co. The 
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nature of oil reservoirs themselves, of reservoir fluids and their distributions, and of 
flow of these fluids are outlined. The mechanics of fluid-flow through a porous 
medium may be divided broadly into two types: (1) homogeneous, or single-phase 
flow, and (2) heterogeneous, or multiphase flow. Homogeneous flow is the flow of a 
single fluid, and is illustrated by the flow of water through clean sand or by dead oil- 
flow. The mechanics and laws governing this type of flow may be summed up by, 
the statement that the rate of fluid flow is directly proportional to the permeability 
of the sand and the pressure drop or gradient imposed, and inversely proportional to 
the viscosity of the fluid. The condition of homogeneous flow has only limited 
application, however, in the usual reservoir, since both the release of gas from solution 
in the reservoir due to decline of pressure as production proceeds, and the influx of 
either gas-cap gas or water into the oil-sand creates a heterogeneous (that is, two or 
more fluids) flow system. It is the latter type of flow, therefore, which largely governs 
oil recovery in most fields, Heterogeneous flow is briefly studied in general terms. 

Since oil in itself has no inherent energy, it can be appreciated that recovery of oil 
from sand is a process involving displacement of the oil by either gas or water. There 
are three major mechanisms by which oil may be displaced: (1) With no free gas 
present and no water influx, simple release of pressure will catise gas to evolve from 
solution, and will result in expulsion of some gf the oil and most of the gas from the 
sand, leaving a large amount of dead oil—that is, oil with no gas remaining in solution, 
in the sand. This recovery process is known as dissolved gas drive, and is the least 
efficient mechanism. (2) With a free gas-cap present, but no water influx, utilization 
of displacement action by the free gas expanding downwards will drive oil out of the 
sand-body. This process is known as gas-cap drive, and can yield very high oil 
recovery. (3) Displacement of oil by water rising from below, or water drive. This 
is usually the most efficient natural oil recovery mechanism. Action of gravitational 
forces, sometimes listed as a separate recovery mechanism, may have an important 
bearing on the relative efficiencies of the three drives. The influence of gravity is to 
favour both gravitational segregation of oil and the gas which has been released from 
solution, and the segregation of oil and water, and thus the maintenance of a reasonably 
sharp interface between the two fluids. Another phase of such segregation permits, 
under certain conditions, the gravity drainage of considerable quantities of oil to low 
points in a structure from which it may be recovered by pumping, even after exhaustion 
of the driving energy of gas. 

In practice, probably all oil reservoirs are controlled by more than one type of 
these drives simultaneously. A. H. N. 


609.* Determining Probability of Success of Secondary-Recovery Operations. Part 10. 
W. B. Berwald, Oil Wkly, 17.1.44, 112 (7), 16. Paper Presented before American 
Petroleum Institute-—Secondary oil production today is governed almost entirely by 
economic factors. In the mind of the average petroleum engineer there is no question, 
from an engineering standpoint, as to the possibility of recovering additional oil from 
numerous oil reservoirs by the application of known secondary-recovery operations. 
The important question to the owner of all properties, as well as to the engineer, is 
whether secondary-recovery operations will be feasible and desirable from an economic 
standpoint. Numeroys economic factors are involved in determining the feasibility 
and desirability of secondary oil production from an economic standpoint, and each 
one may, and usually does, affect individual owners or properties differently. Because 
of the wide variety of factors that must be considered, and the variable effect of 
individual factors in individual cases, only an over-all or general consideration of 
these factors is important industrially. Most economic factors affecting secondary 
recovery of oil also affect primary oil production and, to a ‘large extent in the industry 
as a whole, secondary oil production may, and apparently does, depend on general 
economic conditions in the primary production of oil. Thus it becomes important 
in any general consideration of the economics of secondary recovery of oil to consider 
also many economic factors that ordinarily are considered only in relation to the 
primary production of oil. 

As a basis for a general treatment of the economics of secondary recovery, considera- 
tion of individual factors has been grouped under two general sub-divisions : Prelimin- 
ary Economic Study and Investigation, and Final Economic Analyses. Under these 
headings numerous factors that have some bearing on the economics of secondary oil 
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recovery are analysed in a general way, in an effort to present and describe the criteria 
that usually determine the economic feasibility and desirability of such operations. 
Few statistics are considered, except in a general way, and an effort is made to show in 
conclusion that in view of current economic conditions, there is an apparent lack of 
incentive to engage in secondary-oil-recovery operations, although many prospects 
might be considered economically feasible. A. H.N. 


610. Patents on Drilling and Production. J. E. Brantly. U.S.P. 2,334,746, 23.11.43. 
Appl. 12.11.40. Collapsible whipstock. 

J. E. Brantly. U.S.P. 2,334,747, 23.11.43. Appl. 12.11.40. Vibrating head 
whipstock. 

Cc. M. O'Leary. U.S.P. 2,334,788, 23711.43. Appl. 12.8.40. Hydraulic bore- 
cleaner and cement shoe. 

J. E. Gosline, W. R. Postlewaite, and W. G. Miller. U.S.P. 2,334,920, 23.11.43. 
Appl. 16.9.40. Method for testing wells. 

J. E. Gasline, W. R. Postlewaite, and W. G. Miller. U.S.P. 2,334,921, 23.11.43. 
Appl. 16.9.40. Apparatus for testing wells. 

J. Johnson. U.S.P. 2,334,931, 23.11.43. Appl. 17.3.41. Gun perforator and firing 
device therefor. 

G. W. Miller and W. L. Kimsey. U.S.P. 2,334,943, 23.11.43. Appl. 1.3.41. Well- 
pumping device. 

W. J. Opocensky. U.S.P. 2,334,950, 23.11.43. Appl. 27.4.42. Inclination 
indicating instrument. 

A. A. Tauben. U-.S.P. 2,334,964, 23.11.43. Appl. 17.6.42. Perforating gun. 

W. St. Maur Elmore Crake. U.S.P. 2,334,992, 23.11.43. Appl. 8.10.40. Floating 
drilling barge. 

F. A. Reed. U.S.P. 2,335,025, 23.11.43. Appl. 27.10.41. Oil-well packer. 

T. F. Ford and A. G. Loomis. U.S.P. 2,335,146, 23.11.43. Appl. 20.6.39. Well- 
drilling fluid. 

H. Allen. U.S.P. 2,337,221, 21.12.43. Appl. 7.11.38. Wellhead. 

G. L. Adams and R. G. Barlow. U.S.P. 2,337,291, 21.12.43. Appl. 23.8.38. 
Apparatus for separating the constituents of petroleum emulsions. 

H. T. Kennedy. U-.S.P. 2,337,295, 21.12.43. Appl. 9.7.40. Treating oil- and gas- 
wells for improvement of production thereof. 

H. T. Kennedy and A. J. Teplitz. U.S.P. 2,337,296, 21.12.43. Appl. 6.11.41. 
Drilling fluid. 

L. E. Tomlinson. U.S.P. 2,337,429, 21.12.43. Appl. 29.3.41. Gravel packing- 
valve. 

L. W. Blau. U-.S.P. 2,337,442, 21.12.43. Appl. 19.8.40. Well logging. 

J.J. Heigl. U.S.P. 2,337,465, 21.12.43. Appl. 26.10.40. Well logging by examin- 
ing drilling mud for oil-show. 

W. St. Maur Elmore Crake. U.S.P. 2,337,711, 28.12.43. Appl. 12.11.41. Screw 
joint for sucker-rods and the like. 

Cc. C. Koeln. U.S.P. 2,337,720, 28.12.43. Appl. 15.3.43. Removable drilling 
bit. 

E. Burns and F. C. Boyd. U.S.P. 2,337,733, 28.12.43. Appl. 22.10.40. Liner 
hanger. 

M. O. Johnston. U.S.P. 2,337,752, 28.12.43. Appl. 16.12.40. Means of testing 
wells. 

D. Erickson. U.S.P. 2,337,805, 28.12.43. Appl. 8.11.41. Pump-rod shield. 

H. G. Doll. U.S.P. 2,338,028, 28.12.43. Appl. 17.12.40. Well-surveying instru- 
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H.G. Doll. U.S.P. 2,338,029, 28.12.43. Appl. 21.1.41. Well-surveying apparatus, 


W. T. Caldwell. U.S.P. 2,338,093, 4.1.44. Appl. 28.6.41. Kelly rod and drive 
bushing thereof. 


A. D. Garrison. U.S.P. 2,338,174, 4.1.44. Appl. 1.7.39. Treatment of drilling 


mud. 


K. L. Vonder Ahe and H. C. Zweifel. U.S.P. 2,338,217, 4.1.44. Appl. 14.12.40. 


Production of petroleum. 
L. H. Flett. U.S.P. 2,338,282, 4.1.44. Appl. 20.5.39. Method of treating wells. 
W. E. Rembert. U.S.P. 2,338,300, 4.1.44. Appl. 7.9.42. Well pump. 
N. C. Coates. U.S.P. 2,338,317, 4.1.44. Appl. 9.1.41. Portable derrick. 
G. Green. U.S.P. 2,338,326, 4.1.44. Appl. 18.3.40. Retractable pack-off device. 
G. F. Nicolson and R. K. Hertel. U.S.P. 2,338,349, Appl. 9.1.42. Drilling hook. 
A. J. Parrish. U.S.P. 2,338,351, 4.1.44. Appl. 3.8.40. Boring machine. 


O. W. Williams and L. E. Brown. U.S.P. 2,338,369, 4.1.44. Appl. 11.11.37, 
Well-tester. 


M. C. Wilson. U.S.P. 2,338,370, 4.1.44. Appl. 29.7.40. Cement retainer. 


K. A. Wright. U.S.P. 2,338,372, 4.1.44. Appl. 19.8.39. Method for conditioning 
well-bores. 


B. W. Sewell. U.S.P. 2,338,670, 41.44. Appl. 26.3.42. Retractable hard forma. 
tion bit. A. H. N. 


Transport and Storage. 


611.* Rate-of-Flow Chart Devised for Natural-Gas Pipe Lines. G. W. Carpenter. 
Oil Gas J., 23.12.43, 42 (33), 52.—A nomograph for solution of the orifice-meter 
equation, @ = CV AP, with illustrative examples. Cc. G. G. 


Crude Petroleum. 


612.* World Production will Set Another Record this Year. J.P.O’Donnoll. Oil Gas 
J., 27.1.44, 42 (38), 143.—It is estimated that the world’s crude-oil production in 1943 
was 2,248,405,000 brl., an increase of 197,454,000 brl. over the 1942 figure, and that 
the 1944 production will represent an increase of 10% on the 1943 figure. Major 
gains are expected in the U.S., Venezuela, U.S.S.R., Columbia, and Iran, while decreases 
are probable in Central Europe. It is expected that in future the proportion of the 
U.S.A. production to the world’s production will decline to some degree. A table 
is given showing the estimated production in 1942 and 1943 in the major producing 
countries, and a graph showing the growth in the world’s and the U.S.A. production 
since 1914. Cc. L. G. 


Gas. 


613.* Liquefied Petroleum Gas Demand Rises 19 Per Cent. Despite War Restrictions. 
G. G. Oberfell. Oil Gas J., 23.12.43, 42 (33), 16.—The marketed production of I.p.z. 
for fuel and miscellaneous purposes is estimated to have increased to 635 million gals. 
in 1943, an increase of 19% over 1942 figures. 

Synthetic rubber and aviation gasoline production increased enormously, ‘and 
absorbed greatly augmented quantities of butanes, but this offtake is excluded from 
the estimate given above, for security and other reasons. 

Among industrial users there has been a considerable switch-over from butanes to 
propane, owing to the priority demands for butanes. Notable increases in propane 
consumption have occurred in the shipbuilding industry, where it is used for metal- 
cutting, heating of plates, pipes and rivets, for forging, etc. ; also in the glass industry, 
for furnace heating. The quantities distributed as fuel gas by the public utility 
companies, and blended into motor fuel, have also increased. 

The increased demand for |.p.g. has necessitated additional provision for production 
and transport. The steps taken to meet these needs are briefly described. 

C. G. G. 
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Cracking. 


614.* Recent Developments in Thermofor Catalytic Cracking. T. P. Simpson, L. P. 
Evans, C. V. Hornberg, and J. W. Payne. Chem. Met. Engng., December 1943, 56 
(12), 108-110. Paper Presented before American Petroleum Institute.—The “ bead ” 
catalyst is described. It is unique in shape, and is outstanding with respect to 
both physical ruggedness and catalytic activity. This catalyst derives its name from 
the fact that it is produced in the form of small spherical particles resembling trans- 
lucent glass beads. The phenomenal ruggedness and resistance to attrition which 
this catalyst possesses can be demonstrated in many ways. An individual bead 
with a diameter of } in. will support an average load of about 200 lb., and a mass of 
beads in a column will support a !oad of about 3000 lb./sq. in. before crushing. Ina 
jet test, where the beads are carried in an air-stream at a velocity of 100 ft./sec. 
and impinged against a vertical steel plate, they show no breakage and only 3% wear 
after passing through 90,000 cycles. 

Recent catalyst developments have made it possible to design reactors of high 
throughput capacity which require no baffle system for obtaining intimate contact 
between oil vapours and catalyst. The elimination of internal baffling increases the 
effective volume of the reaction zone, and permits wide flexibility with respect to 
space velocity. All the recent commercial T.C.C. reactors are of this improved type. 
As an added feature of flexibility, the reactors can be adapted to countercurrent or 
concurrent flow. 

Catalyst feed in continuous-flow system is used. The kilns used are briefly described, 
together with the utilization of heat of regeneration. 

The chief result of these improvements is the ability to use a wide variety of charging 
stocks other than gas-oils which are well suited for aviation production. Improve- 
ments in motor fuel, as distinct from aviation fuel, are also discussed. 

Reviewing these various developments, it is evident that the T.C.C. process now 
offers the unique possibility of utilizing substantially all crude distillate fractions to 
produce high-octane aviation base stock and useful by-products, with little or no 
auxiliary processing other than fractionation. A. H. N. 


615.* Cracking Technology. Part 9. Reactions of Sulphur Compounds during 
Cracking. C. R. Wagner. Oil Gas J., 2.12.43, 42 (30), 69.—Sulphur compounds in 
eracking stocks vary with the cracking conditions and the nature of the sulphur 
compounds. Oil containing mercaptans and straight-chain sulphur compounds easily 
break down to give H,S. Tables are given showing (1) the distribution of the sulphur 
in the products from pressure distillations at 95 p.s.i. with different charging stocks, 
and (2) the results obtained with an Illinois crude petroleum, containing 0-23% 
sulphur, processed in a modern combination high-pressure cracking plant. Comparing 
the results of (2) with (1), the loss to H,S is greater in proportion to the sulphur content 
of the charge than was found at the low pressure and temperature. The percentage 
of the total sulphur appearing in the fuel is also very much higher, as would be expected 
from the more favourable conditions for polymerization. When stocks from certain 
crudes containing high percentages of thiophene-type sulphur compounds are cracked, 
the distillates have high sulphur contents and there is less tendency for sulphur to 
concentrate in the residual fuel oil. Nitrogen compounds in crude petroleum are 
complex, and under cracking conditions decompose to pyrrole derivatives and simpler 
nitrogen compounds. The author has observed crystals of ammonium salts and the 
odour of acetamide in connection with the Burton cracking stills. W. H.C. 


616.* Cracking Technology. Part 10. Today’s Cracking Equipment in the Post-War 
Era. ©. R. Wagner. Oil Gas J., 9.12.43, 42 (31), 64.—In the final paper of the series 
the author gives his views on the trends in post-war refining. He considers that 
aviation fuel will be made by catalytic cracking or alkylation or both processes. 
Motor fuels are considered from the viewpoint of types of hydrocarbon components in 
relation to engine performance. Processes for the manufacture are discussed. Large 
percentages of olefins in the lighter fractions of fuels improve performance, but if 
present over the whole of the boiling range give low lead susceptibility and poor 
performance. High percentages of iso-paraffins, naphthenes, and aromatics in the 
heavier half of a fuel give high anti-knock values and good lead susceptibility. 
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An ideal fuel should contain a light end, such as that obtained by low-pressure, 


 high- -temperature, thermal cracking, and a heavy fraction containing iso-paraffins, 
alkyl benzenes, and branched-chain naphthenes. The products from reforming, 
gas-reversion, polyforming or high-pressure, high-temperature gas-oil operations, 
when fractionated to 200-250° F., provide a fairly satisfactory light ends source. The 
heavy fractions can be produced by catalytic cracking and alkylation, and produce 
directly the desired constituents, although the light fractions in the product are less 
desirable than the light fractions from severe thermal cracking operations. In most 
straight-run gasolines more than 50% distils above 250° F., and this heavy portion is 
usually subjected to a reforming operation. 

Reforming is practised to destroy n-paraffins, but other and more useful components 
are also attacked. One method of avoiding this, which would produce suitable com- 
ponents, and which is deemed worthy of wider study, is by the precise fractionation of 
the heavier fractions referred to, so that the n-paraffins from n-octane to n-dodecane 
are removed in cuts containing 50-70% of the paraffins. These could be subjected 
to reforming, the remainder of the gasoline, consisting of iso-paraffins, alkyl aromatics, 
and naphthenes, being excellent constituents for the gasoline heavy ends. The 
portion of cracked or reformed gasoline boiling from 250° to 400° F. (about 25% of the 
total) containing relatively large percentages of olefins is considered worthy of wide 
study to convert it into more satisfactory heavy ends of the gasoline. Methods of 
attacking this problem are discussed: Solvent extraction appears too expensive, but 
other ways of promise are: (1) dehydrogenation of the olefins, using a catalyst which 
would not attack the aromatics present, (2) cracking under high-pressure, high 
temperature conditions with large quantities of recycled C3 and C4 gases, (3) by 
dehydrogenation of the olefins to alkyl-aromatics by a process such as the Phillips’ 
eycloversion method. W. H. C. 


Polymerization and Alkylation. 


617.* Barco Runs of Codimer Unit by Remote Control. Anon. Oil Gas J., 9.12.43. 
42 (31), 56.—A U.O.P. non-selective H,PO, polymerization plant at the Barco Refinery, 
Wichita, Kans., formerly processing gases from a pressure distillate stabilizer, has been 
converted for selective codimer (iso-octane) operation. The charge gases from the 
pressure distillate stabilizer contain 36-41% olefins and 4-6% iso-paraffins, are com- 
pressed to 275 p.s.i. and passed to the polymerizing stabilizer operating with overhead 
held at 116° F. which removes the C, and lighter hydrocarbons, and the bottoms are 
stripped at 225-227° F. The bottoms are washed with very dilute caustic at 160- 
180° F., settled and heated to 275° F., and pumped at 500 p.s.i. through two catalyst 
chambers, in series. Cold C4 streams from the overhead of the codimer stripper 
pumped to the middle of the catalyst chambers reduce any temperature rise due to 
the exothermic reaction and maintain the temperature of the codimer and unreacted 
C4 fractions at 310° F. The stabilizer charge contains 50—51%, olefins and up to 17°, 
iso-paraffins, is passed, via a heat exchanger heated by the recycle gas-oil from the 
cracking unit, to the codimer stabilizer operated at 370-380° F., and is reduced to 
4 p.s.i. vapour pressure. The vaporized light fractions pass up the tower, and the 
codimer is knocked back by the reflux drawn from the overhead accumulator. Quench 
oil is pumped from this accumulator to the quenching section of the catalyst chambers. 
Conversion of codimer averages 96%, of the olefins charged, the octane value is 91. 
The sulphur content of the charge to the caustic washer is 0-35-0-3%. The plant is 
operated by remote control. W. H.C. 


Refining and Refinery Plant. 


618.* Complex Heat Transfer Solved by Electrical Analogy. Anon. Chem. Met. 
Engng, December 1943, 50 (12), 111.—The paper describes systems of electrical 
resistances and capacities which are used to solve complex heat-transfer problems by 
analogy. Briefly, the equipment consists of a source of direct-current power, a net- 
work of resistances and capacitances, and the necessary instruments for reading the 
results of the tests. The flow of electricity is comparable to the flow of heat; for 
example, electricity flows from a point of higher to a point of lower voltage, at a rate 
proportional to the voltage difference, while the flow of heat is from a point of higher 
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to a point of lower temperature, at a rate proportional to the temperature difference. 
The resistance of the flow-path to the flow of either heat or electricity depends on the 
character of the material of the path, and on the area and length of the path, so that 
the rate of flow depends both on these factors and on the driving force (potential or 
temperature drop) causing the flow. Finally, when the flow of either heat or electricity 
is not constant, net changes in the energy stores in the material of the path take place 
and the “ capacity ’’ of the material comes into play. Just as electricity is stored in 
quantity, depending on the potential, and the geometry and character of the material 
of the path, so heat is also stored in quantity, depending on the temperature, weight, 
and heat capacity of the material. The problem is put into a simple mathematical 
form to illustrate this picture of the processes. Examples are given of the multi- 
dimensional form of the problems encountered. A. H. N. 


619.* Socony-Vacuum Codimer Unit Built Almost Entirely from Used Materials. J. P. 
O'Donnell. Oil Gas J., 2.12.43, 42 (30), 58-59.—Several petroleum companies, by the 
exchange of information and operating experiences, have facilitated the design of this 
plant. Preliminary studies completed, search was made for available material. 
After securing the equipment, design was started, and by ingenious adaptation or 
modification of the available material each part was made to fulfil a definite function 
in the system. From the beginning of erection to coming on stream the time taken 
was only six weeks. The plant is briefly described as consisting of : (1) Facilities for 
collecting butane from all debutanizers, (2) Butane depropanizer set, (3) Desulphurizing 
set, including caustic wash, water wash, coalescer, and regenerator, (4) Butane- 
butylene feed accumulator, (5) Catalyst reactor for 900 p.s.i. working pressure, (6) 
High-pressure pumps for feed, recycle, and quench, (7) High-pressure preheaters, (8) 
Codimer debutanizer set, (9) Gasoline repressuring system. W. H. C. 


620.* Predicting Flow-Friction Data for Sludges. J.D. Parent. Chem. Met. Engng, 
January 1944, §1 (1), 101-103.—The author takes the Fanning equation for viscous 


flow, i.e. 


16 H gD 
f Re 
and Poiseuille’s equation 


H 32up 
pgD* 
and evaluates an apparent viscosity 


which he then uses to obtain a line on the friction factor chart for sludges identical 
with that of ordinary fluids. Further, »’ is also calculated by using the formula 
derived by Buckingham for ideal Bingham flow, and charts are given for design pur- 
poses. For the turbulent regime the work of Babit and Caldwell is recommended. 

A. H. N. 


621.* Filtration in the Chemical Process Industries. Anon. Chem. Met. Engng, 
January 1944, §1 (1), 117-124. A comprehensive report is presented by the editors 
of the Chem. Met. Engng J. on filtration. Since the main object in filtration is to 
secure a balance between speed of separation and quality of product, theoretical 
considerations usually begin by relating the liquor flow to filtering conditions. In 
simple form it is stated that the instanteous rate of flow of liquor through a filtering 
medium is directly proportional to the pressure drop across the medium and inversely 
proportional to filtrate viscosity and resistance to flow offered by the medium, plus 
the cake which may have been built up. This relation can be expressed by a form of 
Poiseuille’s equation as follows : 

dV 

pa(W/A + r) 

This equation is written on the basis that cake formation results in capillary flow of 

the filtrate. V is the volume of filtrate, @ the time, A the area of filtering surface, P 
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the total pressure drop across the filter medium and cake, » the viscosity of the filtrate, 
a the average specific cake resistance, W the weight of dry cake solid, and r the resist- 
ance of a unit area of filter medium plus pressure drop in pipe-lines and other minor 
resistances. The average specific cake resistance, a, is a constant depending on the 
type and condition of slurry filtered, and is directly proportional to the total pressure 
P raised to the s power times another constant, a’, where s is the cake compressibility. 
This may be written as follows :— 


The exponent s may vary from 0 in the case of incompressible cake, to 1 for highly 
compressible cakes, but it is usually between 0-1 and 0-8 for slurries met in industria] 
filtration. The variables are discussed in some detail. 

In selecting a filtering medium there must be balance between quality of filtrate 
and rate of filtration. On the one extreme is a fine-woven medium which gives a clear 
filtrate but tends to plug, while at the other extreme there is open fabric which allows 
rapid filtration but “ bleeds ’’ the finer particles. In the latter case the initial filtrate 
is frequently recycled until a cake has been formed which becomes the filter medium, 
the fabric acting only as a holder. 

Details of a number of industrial filters, with particulars of their material of con- 
struction and operation, are given. A. H. N. 


622. Economics of Combustion. E. L. Dennis. Rejfiner, January 1944, 23 (1), 23 
31.—The paper deals at first with general principles of heat and fuel economics. A 
brief review of the physics and chemistry involved is then given, followed by a study 
of design principles. 

The rate at which combustion takes place in a furnace is affected by many factors. 
In practice those that are most important are the intimacy or degree of complete 
mixture of the fuel and air upon entering the combustion space, and the temperature 
not only of the combustion space, but also of the flame propagated. When a homo- 
geneous mixture of gas and air that contains exactly the correct amount of oxygen 
for complete combustion is ignited, the rate of ignition is maximum. The rate of 
ignition is retarded almost equally by a deficiency or an excess of oxygen carried in 
the air. The ultimate temperature of the products of combustion (flame) is likewise 
depressed by either excess air or deficiency in air. It is common in practice always to 
supply through burners excess air to be certain that oxidation or combustion will be 
complete and all energy released in the furnace. The amount of excess air required by 
a burner to assure this is a direct measure of the degree of mixing provided by the 
burner. Especially does this become important when high unit heat releases are desired. 
The important gas law pertaining to burner and furnace relationship is: ‘‘ The volume a 

assumes is in direct proportion to the absolute pressure and inversely proportionate 
to the absolute temperature.’’ As absolute furnace pressures encountered in industry 
are so nearly constant, the effect of pressure on volume may be disregarded. There- 
fore, when the reaction of combustion of a gas is speeded up, the temperature of the 
combustion gases will rise, as all the heat is liberated nearer the burner, and the com- 
bustion gases will expand closer to the burner, tending by expansion to spread over 
the furnace nearer to the front or burner wall, but this heat distribution can be 
governed. With increased combustion speeds it will be seen that much higher heat 
releases can be secured in a furnace than is possible where secondary combustion takes 

lace. 

Heat is transmitted by conduction, by convection, and by radiation. The laws 
governing each—particularly of radiation—are given. 

Because one burner produces products of combustion at a higher temperature than 
another, it does not follow that wall or tube surface temperatures will be higher, nor 
that the amount of heat absorbed/unit area of tube surface will be increased over the 
maximum unit area absorption in the case of the lower-temperature flame. A burner 
that produces a lower-temperature flame does so for one or both of the following 
reasons: (a) Poor mixing of air and gas at the burner, resulting in air and gas strata 
entering the furnace and consequent delayed complete combustion. (b) Employment 
of excess air. 

Design principles conclude the paper. A. H.N,. 
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623. Compressed Air Institute Urges More Complete Use of Compressor Auxiliaries. 
Anon. Refiner, January 1944, 23 (1), 32-34.—As a rule, practically every compressor 
requires an air receiver of ample size, and, in addition, most compressed-air plants 
should use after-coolers. An approved and efficient air-filter should always be installed 
in the suction, and, in addition to this, a great many protective instruments in the way 
of guages, thermometers, relief valves, suitable drains, etc., should be installed when 
necessary. The air receiver not only absorbs pulsations in the discharge of the com- 
pressor, but also acts as a reservoir for the storage of compressed air, furnishing some 
reserve capacity to compensate for instanfeous demands in excess of the compressor 
capacity. It also acts as a condenser for some of the moisture present in the air or 
gas as it comes from the compressor, and to collect such condensation as may pass the 
after-cooler, keeping same from entering the distribution system. Receivers are 
also necessary to supply uniform pressure for governing instruments. If governors 
are connected to the discharge line, the pulsations therein will result in unstable 
operation. 

There is almost always a chance of water and other vapours condensing in the line 
after compression. It is to force this precipitation by lowering the temperature of the 
air before it enters the discharge line that after-coolers are employed. They are 
installed near the compressor, to condense the moisture before it has a chance to enter 
the line, and should be installed with an automatic trap to dispose of the condensation 
as it occurs. After-coolers are of the shell-and-tube type, and depend for satisfactory 
performance on the use of the coldest water available. Obviously, unless the after- 
cooler is of liberal size, cooling will be incomplete, which means that the maximum 
amount of water will not be removed from the air. After-coolers also present an ele- 
ment of safety in every compressor plant. In case any carbon accumulating on the 
walls of the discharge pipe should become incandescent and start to burn (which con- 
dition might occur with careless operation, e.g., use of too much oil of inferior quality, 
and, in addition, leakage of valve and piston), the fire is promply quenchd as soon as it 
enters the after-cooler, and no harm occurs. 

Other protective devices are further discussed in the paper. A. H. N. 


624. Maintaining Required Clearances in Centrifugal Pumps. E. Sterrett. Refiner, 
January 1944, 23 (1), 39-40.—The wear in a centrifugal pump which affects the output 
of the unit is not, except where the unit is handling a fluid in which there is considerable 
grit or abrasive, located in the impeller or runner, but instead occurs in the clearances 
between static and rotating portions of the design on the suction side of each stage. 
This clearance is between surfaces of greater diameter than obtained on the other 
side of the impeller, due to the fact that sufficient port aperture must be left around 
the shaft to permit the fluid from one stage to enter axially, and thus be boosted to 
the discharge pressure of the next stage. Except in a few designs, the clearance 
between that portion of the impeller which forms the outer wall of the suction tube 
and that of the adjoining portion of the pump-case is not itself a portion of the case, 
due to difficulty of manufacture and need for providing a surface of high abrasion 
resistance, whereas the characteristic most desired in the pump body is close-grained 
resistance against the pressures generated. A wear- or packing-ring, usually of the 
same material as the impellers, is fitted to a recess within the pump body, with clear- 
ance as designed between the inner face of this ring and the closure portion of the 
impeller body. Of relatively small section, this ring is subjected only to compression 
in its seat, and must offer only such clearance as is demanded by running characteristics 
of the pump, as added clearance at that point permits the recirculation of pressured 
fluid and accelerated wear between the closely placed metal faces. 
Repair of wear by rebuilding is described with photographic illustration. 
A. H. N. 


625.* Practical Alignment Chart for Fluid Flow in Pipe-Lines. P. Meyer. J. Inst. 
Petrol., February 1944, 30 (242), 52-56.—An alignment chart is given to solve the 
general equation for flow of oiland gas. Q = 145, ar > , where Q = cu. ft./hr. flowing 


fluid, D = actual pipe diameter in inches, P = pressure drop, Ib./sq. in., between 
inlet and outlet, @ = specific gravity or density of flowing fluid (water 1-0), L = length 
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of pipe-line in feet, ” = the fanning friction factor. For gas the equation takes the 


specific form :— 


Q = Constant — 
GTLF 
where 7 is absolute temperature and Q is measured under specified standard 
conditions. A. H.N. 


Chemistry and Physics of Petroleum. 


626. Foreign Processes for the Conversion of Methane to Hydrogen and Carbon Mon- 
oxide. H. Heinemann. Refiner, January 1944, 23 (1), 35-36.—A summary of Ger- 
man methods is presented. In the presence of catalysts, the whole problem is greatly 
simplified, because temperatures for the reaction between methane and water are 
reduced to about 760°C. Russel and Hanks use at this temperature a catalyst con- 
sisting of alumina or oxides or rare earths impregnated with finely divided nickel or 
cobalt. The search for a suitable catalyst is concentrated on finding an active and 
physically stable mass of long life which is not easily poisoned by such by-products as 
are formed in the course of the reaction. One method of preparation is to impregnate 
an aluminous cement with nickel or cobalt nitrates and to calcine the mixture. The 
oxides are then reduced by means of hydrogen. The powder obtained is then mixed 
with black nickel oxide, formed into cubes, and heated to 1000° C. in a hydrogen 
atmosphere. Other catalysts proposed consist nearly always of nickel of cobalt 
associated with alkaline earths, or oxides of rare earths, the mixtures being calcined 
at temperatures below those at which the elements fuse. In a European industrial 
process the procedure is based on the decomposition of methane in the presence of 
oxygen and water. The first reaction delivers the heat necessary for the decomposition 
of methane. The methane, oxygen, and water are heated in a series of heat exchangers 
and passed over a catalysr consisting of activated nickel on a refractory support. 
Less than 1°, of methane remains in the efflusnt. 

Japanese practices and papers are briefly discussed. References up to 1941 are 
given. The work of Ogawa and his associates is given in slightly more detailed form 
than that of the others—the works of Tutumi, Coura and Huzdmura, Ogura and 
Nagai, and Lotteri are mentioned. A. H. N. 


627. The Thermodynamics and Molecular Structure of Benzene and its Methyl Deriva- 
tives. K. 5S. Pitzer and D. W. Scott. J. Amer. chem. Soc., 1943, 65, 803-829.—With 
the determination of the barriers to internal rotation as one of their main objects, the 
authors have carried out thermodynamic measurements on the three xylenes (and on 
benzene and toluene when the required information could not be found in the literature). 
The quantities measured were: the melting points and vapour pressures; the heats 
of fusion and vaporization; and the heat capacity of solid, liquid, and gas in appro- 
priate ranges from 15° to 470° K. Evidence of the beginning of rotation of methy! 
groups is afforded by the appearance of a hump in the heat capacity curve for m- 
xylene near 50° K. and a more gradual one in the curve for p-xylene near 100° K. 

The composition of the equilibrium mixture of the xylenes was determined by 
measurement of (i) the refractive index and (ii) the depression of the freezing point of 
pure p-xylene on addition of the unknown. The reaction 2 Toluene = Benzene + 
Xylene was also investigated, and the equilibrium constant found to lie between 0-15 
and 0-22 at 323° K. Anhydrous aluminium bromide and hydrogen bromide was 
found to be a more effective catalyst in these reactions than the chlorides. 

By considering the lines appearing in the infra-red and Raman spectra of liquid 
benzene in violation of the simple selection rules, the authors have assigned reasonable 
values to the twenty fundamental vibration frequencies. The spectra of the simpler 
deuterated benzenes were also considered. 

A modification of the Teller—Redlich product rule appropriate for methy]! substitu- 
tion was used to assign values for the fundamental vibration of toluene, all three 
xylenes and mesitylene. Some assignments are reasonably certain, other somewhat 
arbitrary. 

Attention is directed to the striking behaviour of the 1000 cm." line in the Raman 
spectra of benzene derivatives which are substituted in only 1 : 3 : 5-positions. Corres- 
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ponding effects are observed when the trigonal positions are all similarly substituted. 
It is suggested that the Raman spectra might be used to determine the position of 
substituents in favourable cases. 

Using the assigned frequencies, the vibrational entropy and heat-capacity contribu- 
tions were calculated and the corresponding quantities for internal rotation of methyl 
groups obtained. The results indicated relatively free rotation of methyl groups in 
toluene, m- and p-xylene, but about a 2000-cal. potential barrier for o-xylene. These 
results are shown to be reasonable in terms of steric effect. 

Based on these results calculations were made for the free energy function 
(H®,—-F®,)/7’, the heat contént, and the heat capacity over the range 298-1500° K. 

The equilibrium composition of the xylenes, and also of the benzene-toluene-xylene 
reaction, were calculated over tle same range of temperature. The meta-compound 
was shown to have the lowest energy of the xylenes, and it is suggested that meta 


orientation of identical or similar groups may be generally the most stable. 
C. F. M. 


628. The Pressure-Volume-Temperature Relations of 2 : 2-Dimethylbutane. W. A. 
Felsing and G. M. Watson. J. Amer. chem. Soc., 1943, 65, 1889-1891.—The results of 
determinations of the specific volumes of 2 : 2-dimethylbutane at temperatures ranging 
from 100° to 275° C. and at pressures of from 10 to 300 atmospheres are presented 


tabularly and graphically. C. F. M. 


629. The Volume of Mixing and the Thermodynamic Functions of Benzene-Carbon 
Tetrachloride Mixture. 8S. E. Wood and J. P. Brusie. J. Amer. chem. Soc., 1943, 65, 
1891-1895.—The increase in volume on mixing benzene and carbon tetrachloride at 
constant pressure has been measured from 15° to 75° C. The changes of the thermo- 
dynamic functions on mixing at constant volume have been calculated from the 
changes on mixing at constant pressure at 25, 40, and 70° C. C. F. M. 


630. Fluorine Derivatives of Acetophenone and Ethylbenzene. J. H. Simons and 
D. F. Herman. J. Amer. chem. Soc., 1943, 65, 2064-2066.—Two new modifications of 
fluorination technique are described. In the first a replacement reaction on an 
aliphatic chloride is accomplished using active silver fluoride in anhydrous hydrogen 
fluoride as solvent. The second replaces hydrogen atoms of an organic compound by 
solution of the latter in liquid hydrogen fluoride. _ EH.W. 


* 
631. Studies on Some /-Butyl Homologues of Naphthalene. F. C. Whitmore and 
W. H. James. J. Amer. chem. Soc., 1943, 65, 2088-2090.—The synthesis of mono-t- 
butyl naphthalene with 45% yield is described, and the product compared with the 
2-t-butylnaphthalene reported by Bromby et al. (J. Chem. Soc., 1943, 144.) The same 
reaction also gave di-t-butylnaphthalene (yield 41%). ¢-Butyl naphthalene was also 
prepared by dehydrogenation of t-butyltetralin and by the reaction between iso- 
butylene and naphthalene, but the yieldg were lower in each case. ¢-Butyl-naphthalene 
and bromine or phosphorus pentachloride gave halogenated products of undetermined 
structure. Oxidation of t-butyl-naphthalene gave 2-t-buty]-1 : 4-naphthoquinone. 
This paper reports the preliminary results of an investigation, unavoidably terminated, 
on the synthesis, halogenation, and oxidation of some t-butyl-homologues of 
naphthalene. E. H. W. 


Rotation in Aryl Olefins. VII. A New Synthesis of Hindered f- 


632. Restricted 
Substituted-8-Arylacrylic Acids. R. Adams and C. W. Theobald. J. Amer. chem. 
Soc., 1943, 65, 2208-2211.—Arylacrylic acids with restricted rotation and having 


various f-substituents may be prepared by addition reactions of di-ortho-substituted 
phenylpropiolic acids. E. H. W. 


633. Magnetic Measurements on Some Catalytically Active Substances. H. M. Morris 
and P, W. Selwood. J. Amer. chem. Soc., 1943, 65, 2245-2252.—Magnetic suscepti- 
bility experiments over a range of temperature and field strength have been made on a 
series of nickel-activated copper hydrogenation catalysts, on nickel supported on 
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magnesia, and on a catalyst derived from ammonian nickel molybdate. The environ- 
ment and behaviour of the nickel in these catalysts are discussed in view of the results. 
It was shown that hydrogen sulphide and carbon monoxide affected only a smal! 
fraction of the nickel atoms; apparently those on the surface of the active micro- 


crystals were poisoned. e E. H. W. 


634. Hydrocarbons in the Gasoline Fraction of Seven Representative Crudes, Including 
all the Distillate to 102° C. and the Aromatics to 160°C. A. F. Forziate, C. B. Willing. 
ham, B. J. Mair, and F. D. Rossini. Bur. Stand. J. Resy Wash., 1944, 32 (1), 11.— 
This paper is the second report of an investigation on the analysis of the gasoline 
fraction of representative crudes carried out by A.P.I. Research Project 6. 

Samples were selected to cover the largest possible range in composition, and were 
drawn from Oklahoma, Texas, Pasadena, Michigan, and California. The seven 
samples were analysed by the methods of fractional adsorption and distillation 
described in the first report (Proc. Amer. Petrol. Inst., 1942, 23 (3), 7). 

It is concluded that : (1) the gasoline fraction of different crudes may be character. 
ized by specifying the relative amounts of the five hydrocarbon classes: n-paraffins, 
iso-paraffins, alkyl cyclopentanes, alkyl cyclohexanes, aromatics; (2) the gasolines 
from different crudes are composed of the same hydrocarbons, the differences from one 
erude to another being essentially in the relative amounts of the foregoing five classes 
of hydrocarbons; (3) within each hydrocarbon class the individual hydrocarbons 
occur in approximately the same proportion in different naphthas; (4) it appears 
possible to predict the order of magnitude of the amounts of the individual hydro. 
carbons, paraffins, and naphthenes, 40—102° C., and aromatics to 160° C., in an appro- 
priate fraction of a given naphtha when there are known the relative amounts of the 
foregoing five classes of hydrocarbons, or alternatively, for each class, the gmount of 
one of the main components of that class. Cc. G. G. 


Analysis and Testing. 


635. The Electron Tube. W. D. Cockrell. Refiner, January 1944, 23 (1), 14-18.— 
Every true electron tube is a rectifier—composed of at least two elements or electrodes 
enclosed in a vacuum envelope made either of glass or of metal. One of the two 
principal elements of each tube is called a “ cathode.”” The cathode is made of 
special materials, and is heated, usually by a small electric heater, to release electrons— 
those fundamental particles of negative electrig current. If the other principal tube 
element, called “‘ anode,” is connected to a power source so that it is positive with 
respect to the cathode, the anode will attract the electrons from the cathode. But if 
conditions are reversed, and the cathode is-positive and the anode negative, no electron 
flow will take place, because the anode is so made that it will prevent the loss of 
electrons. Thus, we get the one-way valve action of rectification; the electron flow 
(or the negative current flow, if one likes to think of the normal current from positive to 
negative) can move in but one direction through the tube—viz., from cathode to 
anode. 

As the stream of electrons is of infinitesimal mass, its control is relatively simple. 
The control element added to the electron tube for this purpose is called a “ grid,” 
which is usually a spiral or grate of fine wires placed between the cathode and the 
anode. If the grid is held at a negative potential with respect to the cathode, it tends 
to repel the electrons passing by it on their way to the anode, thus cutting down the 
flow of current, or possibly preventing it altogether. So long as the grid is negative, it 
pushes the negative electrons away, and thus collects no electrons to itself. No elec- 
trons means no current, and no current—even with a large impressed voltage—means 
no power. Thus an economic control is effected. 

The paper describes in simple terms the phototubes, high-vacuum tubes, gas-filled 
tubes, up to high-power ignitron. A. H. N. 


636.* Asphaltization Tests for Lubricating Oils. J. Faust. Oil Gas J., 20.1.44, 42, 
(37), 29.—During investigations on the oxidation characteristics of lubricating oils 
two types of oil have been observed: (1) nonasphaltizing oils—e.g., overhead distil- 
lates or certain Mid-continent oils which retain their fluidity but tend to form oil- 
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insoluble hard granular sludge ; and (2) rapidly asphaltizing oils—e.g., blends of bright 
stocks and neutral oils which exhibit a large increase in viscosity and tend to form an 
oil-soluble sludge. The mechanism of the oxidation process is the concomitant 
formation of the two types of sludge, the oil-soluble material formed from the bright 
stock which cements the hard, carbonaceous, oil-insoluble material from the neutral oil 
preventing its precipitation. This composite sludge is the primary cause of the 
asphaltization. The asphaltization test is carried out in the Indiana oxidation appara- 
tus, modified only by the introduction of metals; the temperature of the apparatus 
and the flow of air passing through it are maintained at respectively 341° F. and 10 
litres per hour. Cd-Ag alloy, as used in bearings, has been found to give the most 
accurate results. The effect of metals and various alloys, on a Pennsylvanian Motor 
oil S.A.E. 20 tested, is shown by the time in hours required for asphaltization : The 
sample (without metals present) 360; with: steel 350, copper 260, Cu-Pb 210, Cd-Ag 
140, Cu + Cd-Ag 126, Cu-Pb + Cd-Ag 96. The most suitable method of following 
the reaction is by the increase on viscosity at definite intervals of time. The correla- 
tion of increase in viscosity of the oil and its asphaltization tendency is illustrated by 
a table :-— 
Time of test Saybolt viscosity at 80° F. of an S.A.E. 20 
Pennsylvanian oil tested with Cd-Ag 


bearings 
hours. seconds. 
24 565 
48 675 
72 1050 
96 1900 
120 4550 
140 barely moving 
168 solid. 


A graph shows that the critical point at which the oil acquires a sudden extraordinary 
increase in viscosity occurs after about 120 hours. The oil at this point, while gel- 
like, still possesses some mobility ; after 140 hours it is nearly gone, and then it changes 
to a semi-solid, plastic asphlat. The time at which the oil barely moves is recorded 
as the asphaltization time in hours, or the asphaltization index of the oil. The pro- 
cedure for the test is given in detail, and discussion is made on the following : Factors 
influencing asphaltization of lubricating oils: (1) influence of initial viscosity ; (2) 
effect of colour; (3) effect of refining methods. The term nonasphaltizing oils is 
described as a designation for oils found to withstand the operating conditions of the 
test for 400 hours. The period of 400 hours was adopted as the limit because sub- 
jecting the oil to longer periods of catalytic oxidation would deteriorate it beyond the 
point of any practical consideration. It has been established that it is the residual oil 
hydrocarbons which cause the formation of the cementizing sludge leading to the 
asphaltization of lubricating oils. W. H.C. 


637.* Standardization Committee. Anon. J. Inst. Petrol., February 1944, 30 (242), 
25-51.—An extensive report by the various Sub-Committees on the work done during 


1942-1943 is given. Trend of future work is indicated in each case. A. H. N. 


638.* Some Ideas About Correlation of Test-Engine Results. T. P. Sands, C. J. 
Livingstone and W. A. Gruse. J. Inst. Petrol., March 1944, 30 (243), 68-75. General 
principles of correlating tests with practice, the history of such correlation in petrol 
and lubricating oil testing and the methods adopted in wartime, with their possible 
inapplicability in peace time, are given. An interesting suggestion is made for 
adopting one engine in which all important factors can be made variable to wide 
degree, and testing oils for different uses by varying these factors rather than adopting 
very many different engines, each with limited but different factors operating. 
A. H.N. 


Gas, Diesel, and Fuel Oils. 


639.* Future for Diesel Engines. A. L. Foster. Oil Gas J., 9.12.43, 42 (31), 34.— 
The paper surveys the possible trends, both in diesel engine development and in 


refining, to meet the demands of both gasoline and diesel fuels in the future. 
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In general, the best stocks for thermal cracking stocks for high-octane fuels are als» 
the most eflicient diesel fuels, and in consequence of the enormous demands for the 
former, the diesel oil available is the recycle gas-oil from such cracking operations, 
which has deteriorated in diesel fuel qualities, especially the cetane value. The recycle 
gas-oils from catalytic cracking for aviation gasoline are superior to those from therinal 
cracking operations, in that they contain less olefins and more.aromatics and have 
intermediate cetane values. The recycle gas-oils from a Houdry catalytic plant have 
a cetane value of 46, compared with 35 for the recycle gas-oil from a thermal operation. 
A method which has not received the consideration it merits is the employment of 
chemicals with low-cetane value diesel fuels to improve the ignition qualities. 

A table is given showing the cetane number improvement affected by different 
additives. 


Chemical Cetane No. Increase by Additive cost 
raw fuel 0-5% wt. additive _ per gal. fuel 

Amyl thionitrite 52 13-14 
Ethyl thionitrite 52 13 
nitrite . 54 9-5 7-50 cents. 
Amy] nitrate . ‘ 56 9-0 
Buty! nitrate 56 8-75 
Sulphur (elementary) 50 75 0-07 cents. 
Diamy] disulphide . 50 75 
Tetranitromethane . 42 7 


It is in the interest of diesel-engine manufacturers in co-operation with refiners to 
institute extensive research on methods for improving of diesel oils, so that the diesel 
eycle may retain for industry its inherent advantage of efficiency. W. H.C. 


Lubricants and Lubrication. 


640.* New Test Engine Shows Great Flexibility. A. L. Foster. Oil Gas J., 23.12.43, 
42 (33), 39.—A new test engine designed by the research laboratories of the Gulf Oil 
Corporation, primarily for the testing of lubricants, consists of a two-cylinder 90°-V 
unit with a single-throw crankshaft, so designed that mechanical hold-up of oil in the 
crankcase and sump is reduced to a minimum. Recovery of the wsed lubricant is 
virtually complete, and the sump is quickly detachable for cleaning and inspection. 

Either C.I. or spark-ignition cylinder units may be used on the crankcase assembly. 
Oil from the cylinder walls may be collected separately from the sump oil, and there is 
provision for the collection of piston and valve-stem blow-by samples. Cylinder 
jackets and manifolds are provided for the control of atmospheric temperature, 
humidity, etc., so that flying conditions may be simulated. 

In operating the engine, speeds of 4000 r.p.m. are attainable. The set-up may be 
used as a single-cylinder unit, the counterbalancing being such that the use of perma- 
nent dummy pistons is avoided. Operating as a single-cylinder unit, speeds of 2500) 
r.p.m. are practicable. Using standard Chevrolet or Plymouth parts, the h.p. developed 
is 27-30. ° 

It is considered that the engine shows sufficient flexibility to form the basis for a 
standard unit for lubricating oil testing. C. G. G. 


641.* Questions on Technology. Lubricating Oil Classification Systems. W. lL. 
Nelson. Oil Gas J. 20.1.44, 42 (37), 53.—Only two numbering systems for lubricating 
oils are widely used—i.e., the Society of Automotive Engineers (S.A.E.) visocosity- 

number system, and the. Bureau of Ships number system. The advantage of the 
8.A.E. system, is its extreme simplicity. It is based on viscosity, but involves 
viscosity in some degree because viscosities are given at two temperatures. The Bureau 
of Ships classification, N.B.S. 431, entitled “‘ Lubricating Oils,”’ consists of a series of 
numbers of four digits each, and a tabulation of complete specifications for all the oils 
that have been assigned numbers. The first digit shows the kind of oil, and the last 
three digits are used to show the numerical value of the viscosity at a temperature 


specified according to the type of oil under examination. The significance of the 
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specification can be illustrated by comparison of the Bureau of Ships oils with the 
corresponding 8.A.E. oils :— 


S.A.E. Bureau of Ships. 
10W 1042 
10 2110 
20W 1047 
20 3050 or 9170 
30 3065 or 9250 
40 3880 or 9370 
50 3100 
60 3120 or 1120 
70 1150 


W. H.C. 


642. Practical Examination of Lubricating Greases. PartI. Analysis. M.W. Webber. 
Petroleum, February 1944, 7 (2), 18-20.—The only standard method of analysis of 
grease at present available for reference is A.S.T.M. Designation D128-40. Up to 
the present the I.P. has only published standard methods for individual tests. Certain 
of the standard methods of analysis and testing are critically reviewed. 

Suggestions are offered to fill the need for quicker and simpler methods of examina- 
tion, than those provided by the standard methods, and suitable for routine examina- 
tion and works control. 

Much useful information in regard to presence and nature of fillers, impurities, and 
additives, if such are present, and also in regard to the type of oil and of fatty material 
used, can be obtained by a trained observer from visual examination, sense of touch, 
and odour. Observation of the ash and of the effect produced by dropping a little of 
the grease into boiling water will often give an indicating of the soap base used. 

For the rapid examination of light-coloured greases, except those of aluminium or 
other weak base, a method based on direct extraction in a Soxhlet or Stevens apparatus, 
preferably using acetone as solvent, is proposed. Procedure for extraction, which 
takes about 3 hours for lime-base and 6 hours for soda-base greases, and special pre- 
cautions to be observed are described. The residue in the thimble is used for the 
determination of soap content, and may be further extracted with a mixture of toluene 
and butyl alcoho! if fillers are present, or if further examination of the soap is required. 

The acetone extract is used for determination of free fatty acid, neutral fat, and 
mineral oil plus unsaponifiable content, and for examination of the oil. If extraction 
of soap is suspected, a reasonably accurate correction may be applied from determina- 
tion of the ash content of part of the extract. 

Suggestions are also offered for the rapid examination of fillers, extreme pressure 
additives, colloidal graphite, rubber and latex addition, glycerine content and impuri- 
ties, if such are present in the grease under examination. R. A. E. 


Special Products. 


643.* Two Shell-Developed Processes Aid in the Production of Toluene. J. P. 
O'Donnell. Oil Gas J., 16.12.43, 42 (32), 43.—At the outbreak of war, the U.S.A. 
were dependent on the coal-tar industry for their entire production of toluene—some 
20 million gals. annually. It was estimated that demands would rise to more than 
100 million gals. These demands have been met by resorting to petroleum as a source 
material. 

The production of toluene from petroleum has been effected by isolation of such 
toluene as exists in crudes, together with that produced by synthetic operations on 
suitable fractions. Two processes have been developed by the Shell Development Co. 
and put into operation by the Shell Oil Co., Inc. 

The first process consists in a hydroforming treatment of a suitable fraction to yield 
a product of 40-60% aromatics, of which at least 15-20% is toluene. The product is 
then treated by the Shell “ extractive distillation ’’ process to yield nitration grade 
toluene. 

The second process consists in the isomerization of a fraction which yields a product 
of boiling range 200-250° F., rich in methyl cyclohexane. Catalytic dehydrogenation 
of this product is followed by extractive distillation of the toluene produced. The 
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dehydrogenation is carried out under non-cracking conditions, and the catalyst 
remains active for months. 


By combining synthetic and extraction operations, the Shell Oil Co. is now pro- 


ducing far more toluene than the entire coal-tar industry. Cc. G. G. 


644.* Halogenated Hydroxydiphenyl Methanes as Disinfectants. A. R. Cade. Soap, 
Feb. 1944, 20 (2), 111.—The alkali salts of 2: dihy — pe 5 : 5’-dichlorodipheny| 
methane (known as G.4) or of 2 : 2’-dihydroxy-3 : 5: 6: 3’ : 6 dae hlorodipheny| 
methane (known as G.11) have been found the oh effec tive e disinfec ‘tants from a wide 
range of compounds of this type. G.4 and G.11 are colourless solids of melting point 
176° and 164° C., respectively, practically odourless, poorly soluble in water and mineral! 
oils, but readily soluble in alcohols, ketones, many fatty acids, and esters. The 
sodium salts are soluble and possess high germicidal powers (phenol coefficients over 
100). G.11 is more active against the gram-positive types of organism (e.g., Staphy- 
lococcus aureus) and G.4 against the gram negative type (e.g., Eberthella typhi). G.4 
is relatively non-toxic and, for most people, non-irritant to the skin, and should be of 
value in household disinfectants. C. L. G. 


645. Pyrethrum Aerosol. Anon. Soap, Feb. 1944, 20 (2), 115.—A short summary 
is given of an article by H. A. Z. Monro in the Annual Report of the Entomological 
Society of Ontario, describing the results of tests on a pyrethrum aerosol containing 1°, 
pyrethrins and 2% sesame oil in dichlorodifluoromethane. At a dosage of 2-12 oz. 
per 1000 cu. ft. the aerosol controls flying Indian meal moths, but not the different 
stages of the insect when penetration of web, grain, etc., is required. At the rate of 
1 lb. per 4000 cu. ft. the aerosol is highly effective against the German cockroach in 
heavily infested rooms. Cc. L. G. 


646. Activated Pyrethrum Mosquito Spray. A. R. McGouran and J. H. Fales. Soap, 
Feb. 1944, 20 (2), 117.—Tests have been carried out in a Peet Grady chamber on Aedes 
Aegypti using 6 c.c. of a solution of pyrethrins in kerosine containing as activators sesame 
oil and isobutyl undecyleneamide. It was found that Aedea Aegypti is less resistant to 
pyrethrum than the house-fly, but that activators are less effective. A solution 
containing 0-033 mgm./ml. pyrethrins gives a kill of 54%, the addition of 0-19 mgm. of 
isobutylundecyleneamide and of 3-0 mgm. sesame oil respectively increasing the kill 
to 62% and 76%. The dosage used is equivalent to one U.S. fluid oz. per 1000 cu. ft. 
Cc. L. G. 


647. Pyrethrum Synergists. W. A. Gersdarff and S. I. Gertler. Soap, Feb. 1944, 20 
(2), 123.—Tests have been carried out on house-flies with solutions in kerosine of 0-5 
mgm./m. litre of pyrethrins containing as activators various N-substituted piperony|- 
amides and benzamides. The most effective activator was NN-diethyl piperony!- 
amide, 1-6 mgm./m. litre increasing the kill from 18% to 50% and giving 100% knock 
down. A solution of 2 mgm./m. litre of this compound and 0-5 mgm. pyrethrins is 
equivalent to a solution conatining 2 mgm. pyrethrins. Cc. L. G. 


648.* Properties and Utilization of Petroleum Waxes. ©. G. Gray. J. Inst. Petrol., 
March 1944, 30 (243), 57-67.—-The waxy materials derived from petroleum are classi- 
fied into three main groups: (1) the paraffin-wax group; (2) the petrolatum group ; 
and (3) the petroleum ceresin group. This classification is based mainly on crystal 
size, consistency, and method of manufacture. Each group is treated separately. 
The properties required in the manufacture of candles, nightlights, tapers, waxed 
paper, and polish materials are given in some detail and other uses are briefly treated. 
A. H.N. 


649. Solvents for Dry Cleaning. Properties of the Chlorinated Hydrocarbons. 0. C. 
Cessna. Chem. Tr. J., 31.3.44, 114, 331-333 (Canad. Chem. and Process Ind., January 
1944).—In the early days of dry cleaning with benzine, benzole, or solvent naphtha 
(1910-1920) little attempt was made to recover the solvent, but between 1920 and 1930 
special products such as Stoddard solvent were brought out, and it became general 
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practice to purify the solvent by filtration with vacuum distillation or treatment with 
activated charcoal and caustic soda, thus improving the quality of the work. In 
1930 the non-flammable chlorinated hydrocarbon solvents were introduced, their 
expensive nature requiring complete recovery equipment, and their corrosive proper- 
ties the use of special equipment. 

Methods now in use for solvent recovery from air include adsorption methods using 
activated carbon, mainly for the larger units and condensation over water-cooled coils, 
chiefly for the smaller units. The dirty solvent is recovered by filtration through 
metal screens or cloth bags, using filter aid and distillation. 

The solvents generally used include carbon tetrachloride, perchlorethylene, and 
trichloroethylene, while ethylene dichloride, methylene chloride, and chloroform are 
used mixed with other solvents, owing to their attack on cellulose acetate fabrics. 
In decreasing order of grease removal, the solvents rank as follows: trichlorethylene, 
carbon tetrachloride, perchlorethylene, chloroform, and methylene chloride. All 
wet the fabrics well and suspend insoluble impurities, except with moist cotton zoods 
and in the presence of static electricity. The solvents may undergo thermal decom- 
position, the unsaturated compounds oxidation, particularly in light and at increased 
temperature, with the formation of acids and the saturated compounds hydrolysis, 
particularly in the presence of metals and at higher temperatures. In the absence of 
moisture and light, carbon tetrachloride is stable to 1100° F., perchlorethylene to 
200° F., trichlorethylene to 250° F., ethylene dichloride to 275° F., and chloroform to 
250° F. and methylene chloride to 300° F. Cc. L. G. 


650. Ethylene in Wheat Storage. Anon. Chem. Tr..J., 31.3.44, 114, 345.—The U.S.A. 
Department of Agriculture and the Department of Milling Industry at Kansas State 
College report that the bin burning of moist wheat in storage can be retarded by blow- 
ing ethylene, at a concentration of 1 part in 10,000 of air, into the bin. In tests the 
temperature of the wheat remained below 103° F., untreated wheat rising to 110° F., 
resulting in considerable damage. Ethylene also hastens the ageing process through 
which wheat must go before a satisfactory baking flour can be produced. It improves 
the volume, texture, and colour of the bread. Similar experiments are being carried 
out on corn. Cc. L. G. 


Detonation and Engines. 


651. Diesel Engines Underground. (V.) Effect of Sulphur Content of Fuel on Com- 
position of Exhaust Gas. L. B. Berger, M. A. Elliott, J. C. Holtz and H.qgH. Schrenk. 
U.S. Bur. Mines. Report of Investigations No. 3713, June 1943.—In previous studies 
of exhaust gases in this series, fuels used were in general conformity with specifications 
recommended by diesel-engine manufacturers. Toxic or objectionable gases deter- 
mined were carbon monoxide, carbon dioxide, oxides of nitrogen, and aldehydes. 
Sulphur dioxide and sulphur trioxide were not determined. This report embodies 
results of tests carried out on a high-sulphur fuel (2-49%) to determine the effect on 
exhaust-gas composition on operation with a fuel of this type. 

It is established that the ratio of sulphur dioxide to sulphur trioxide i in the exhaust 
gas varies at different operating conditions, and that high temperature during com- 
bustion favours the formation of sulphur dioxide and the dissociation of sulphur 
trioxide. Practically all the sulphur in the fuel on passing through the engine appears 
as sulphur dioxide or trioxide in the exhaust gas. 

Test results are correlated with similar data obtained on a fuel of low sulphur 
content, and are assessed in connection with the use of diesel engines in underground 
working places. It is concluded that the sulphur content of diesel fuels in such cireum- 
stances should be limited to 0-3-0-4°%%. A greater percentage of sulphur in the fuel 
would imply the need for ventilation in excess of that required to dilute to permissible 
limits the other toxic or objectionable constituents of the exhaust. H. B. M. 


652. Intake Systems for Aircraft Engines. ©. T. Doman. J. Soc. Aut. Engrs, 1943, 
51 (9), 335-343.—The effect of modifications on aircraft engine intake systems is 
illustrated by experiments on a small air-cooled in-line horizontally opposed 4} in. x 34 
in. engine with overhead valves. 

The engine was designed to allow for an eventual increase in cylinder bore, and the 
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valve sizes were varied to obtain the maximum permissible inlet valve size without 
choking the exhaust valve opening or weakening the bridge metal between the two 
valves. 

Experiments showed that no increase in power resulted from increases in exhaust 
valve size up to } in., and no decrease occurred with a smaller valve size. An increase 
in inlet valve size showed an increase in power. This, however, caused a weakening 
of the bridge metal between the guides. 

During tests, an alteration in the inlet port design which caused a restriction in 
flow of the inlet gases was found to cut down the power output by 10% per cylinder. 
This was due to the addition of metal for strengthening the bridge section just inside 
the valve openings. The writer makes the suggestion that inlet port design is probably 
one of the most critical factors in its effect on power outputs. 

The article also deals with some problems of valve lifter design, and in particular 
that of valve-spring design. The chief points are the reduction of the heat flow to the 
valve-spring by good location of parts and the use of a spring metal that will not 
‘** tire ’’ with prolonged high temperature or life. 

In dealing with camshaft design, mention is made of the false motion given to the 
valve-lifters by lack of sufficient camshaft stiffness. It is suggested that the maximum 
permissible diameter camshaft with a large centre hole for lightness wotild give 
improved results. 

The position of the carburettor and intake pipes is discussed at length. The position 
of the carburettor as cast integral with the oil-pan gave good induction heating, and 
also acted as an oil cooler. The use of long individual distribution pipes gave good 
supercharging effect. The article shows how a system with either one or two car- 
burettors in any position could be operated very satisfactorily up to 3000 revolutions 
per minute by a runner-type manifold acting as a balance pipe, comparable to a ring- 
main system. This system gave decreased power at low speeds, but was advantageous 
above 2700 revolutions per minute. The mixture distribution, however, in this system 
showed greater variation than normally obtains, and the system was unstable in cold 
temperature operation. 

The article concludes with some observations on multi-cylinder distribution, from 
which it appears that the runner-type manifold does not give such satisfactory results 
as might be expected. The same system with dual carburettors and individual 
distribution pipes gave a 4% increase in power output. Also with regard to the firing 
order of cylinders it was found that new firing orders to give smoother running could 
be used, without loss of power, if a balanced manifold system was used. It is felt 

that further’useful work could be done in this field of exploration. C.J. B. 


Coal and Shale. 


653.* The Science of Coal to Oil Conversion. I. General Considerations. W. 1). 


Spencer. Petroleum, February 1944, 7 (2), 25-28.—Reference is made to the smal! 
production of home-produced hydrocarbon oils in relation to imports into U.K., to 
synthetic oil developments in Germany, and to the recent decision of the U.S. to 
sponsor experimental work on the production of oil from coal. 

The compositions of some typical solid fuels and of typical petroleum products are 
shown, and the general principles involved in conversion of coal to oil outlined. 

As regards low-temperature carbonization, the effects of coal composition and 
process temperature on yields are discussed, and methods of calculating the assay tar 
yield from the analysis of the coal presented. 

An outline is given of the theory and operation of the hydrogenation process as 
applied to coal, and the effects of the source of hydrogen on the oil yield per ton of 
coal and thermal efficiency of the process are discussed. 

An outline is also given of the Fischer-Tropsch process, together with general 
information on the effects of variation of temperature, pressure, gas composition, and 
catalyst on the properties of the oil produced. A summary shows the oil-yields per 
ton of coal obtainable by the three processes, together with an indication of the range 
of suitable coals for each process. This table includes a combination Carbonization 
Fischer Tropsch process, and shows variations in yields with source of hydrogen where 
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654. Complete Coal Gasification. Progress by Gas Research Board. Anon. Chem. 
Tr. J., 1.3.44, 114, 336.—In an address to the Southern Association of Gas Engineers, 
E. V. Evans outlined the work of the Gas Research Board on the total conversion of 
coal into gas. Of several processes investigated in the laboratory, two have been 
selected for further developments. 

The first is the carbonization of coal in hydrogen with the production of methane and 
utilizing the heat of reaction for the carbonization step, which is stopped when half 
the charge has disappeared, so that the residue can be gasified in steam and oxygen to 
provide the hydrogen. The caking of coal presents one difficulty, as it passes through 
a plastic stage, but a yield of primary tar is given which is suitable for conversion into 
motor spirit, ete., by the hydrogen produced in the process. The second process 
involves the gasification of coal in steam and oxygen, and the subsequent enrichment 
of the gas by methane produced catalytically from carbon monoxide and hydrogen. 
Caking difficulties are likely to be less troublesome in this process, but deterioration 
of the catalyst is a problem. 

It is hoped that if the coal can be completely converted into gaseous and liquid 
products, much of the present handling and transport of coal could be replaced by 
long-distance transmission of gas under pressure, the use of which would lead to the 
disappearance of atmospheric pollution. C. L. G. 


BOOK REVIEW. 


The Chemical Background for Engine Research. Frontiers in Chemistry. Vol. II, 
1943. Editors, R. E. Burk and Oliver Grummitt. Interscience Publishers, 
Inc., 215, Fourth Avenue, New York. 


This book is the second volume of Frontiers in Chemistry, and is based on a series 
of twelve lectures at Western Reserve University by E. F. Fiock, F. D. Rossini, 
F. C. Whitmore, G. Von Elbe, Bernard Lewis, and O. Beeck. 

The first five authors deal with hydrocarbons and their combustion in engines, 
and the last named with lubrication. The book is edited by R. E. Burk and Oliver 
Grummitt. 

Fiock, of the National Bureau of Standards, gives a survey of combustion research 
and, after an historical survey, describes more recent work on stationary and 
explosion flames. In the historical survey, Robert Boyle is credited with work on 
flame and combustion in 1630, when he was less than 5 years old, and Hooke, who 
was one of the brilliant contemporaries of Boyle, and was employed by him, is 
described as one of his pupils. The explosion-flame section is illustrated with high- 
speed photographs of explosion in soap bubbles and in closed and open tubes. 
Later Fiock deals with flame in engine cylinders summarizing the work of Boyd of 
General Motors Corporation and of the National Advisory Committee for Aero- 
nautics. This section is particularly valuable, and also deals briefly with com- 
bustion in compression ignition engines. In conclusion he points out that not a 
great deal is actually known of the highly complex mechanism by which chemical 
energy, latent in the combustible mixtures, is transformed into usable mechanical 
energy. He also points out that there are a number of important problems awaiting 
solution, and puts the question, can materials be found which will absorb or prevent 
the emission of a portion of the radiation which represents a large part of the heat 
loss, and thus retain more energy for useful work ? 

Rossini, in a section on the “‘ Chemical Thermodynamics of Hydrocarbons,” 
describes the evaluation of entropies and heat of formation and of free energies of 
formation. The best values for heats and free energies of formation for a number of 
important hydrocarbons are given. 

F. C. Whitmore gives a review of the various methods used in the synthesis of 
hydrocarbons, together with a brief account of industrial hydrocarbon synthesis. 

G. Von Elbe and Bernard Lewis, in two separate sections, describe the kinetics of 
flame and combustion, and the experimental side of combustion research in engines. 


| 
& 7 
| 
= 
It 
ial 
ny 
on 
lt 
. 
). 
f 


2144 BOOKS RECEIVED. 


In the former section an account is given of the application of the chain-reaction 
theory to slow and rapid combustion of simple fuel gases such as hydrogen and carbon 
monoxide, and he points out the difficulty of the subject when applied to chemically 
complex fuels, such as paraffin hydrocarbons. One of his conclusions is the factual 
basis on which to build a complete kinetic treatment appears to be still too meagre, 
Lewis describes the quartz-covered combustion chamber, designed by General 
Motors Research Corporation, together with the work of Lewis and Von Elbe using 
their pressure indicator. In this section an account is also given of the spectroscopic 
investigation of combustion in engines, and of combustion under knocking condi- 
tions, including lead susceptibility. A proposed rational method of rating fuels 
based on the determination of fuels and engine characteristics separately, is discussed, 
but again it is pointed out that a number of other variables require investigation 
before this method can be considered in practice. 

In the last chapter, O. Beeck gives an account of ‘‘ Some Physicochemical Aspects 
of Lubrication,’ but the work described is primarily limited to the work of one 
laboratory only, so this article does not present the broader view-point given in the 
other articles. A general discussion, however, is given on such subjects as ring. 
sticking and the cause of engine deposits, including detergency, and on boundary 
lubrication. Much of the work described, however, has not appeared before, or has 
not been presented together, and the whole range of mechanical tests of lubricants is 
discussed. Beeck points out that the lectures were based on a series of laboratory 
experiments intended to contribute to an understanding of the mhany complex factors 
in engine lubrication. In such a short article it is naturally not possible to present 
a complete survey and, in general, laboratory tests are described with incidental 
reference only to the correlation of the results of laboratory tests with full scale 
practice. 

“The Chemical Background for Engine Research "’ is a most timely publication, 
and should stimulate the formulation of research programmes into this frontier of 
research on combustion in engines which has such potentialities in the direction of 
greater overall efficiency in the utilisation of fuels. F. H. Garner. 


BOOKS RECEIVED. 
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Institution, 28, Victoria Street, London, 8.W.1. Price 2s. net. 
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Analysis of Oil Production in near-depleted Mexia-Powell Fault-Line Fields of Texas. 
H. B. Hill and R. K. Guthrie. U.S. Bureau of Mines Report of Investigations 
No. 3712. Pp. 83. 


Survey of Subsurface Brine-Disposal Systems in Western Kansas Oil Fields. lS. 
Bureau of Mines Report of Investigations No. 3719, August 1943. Pp. 20. 
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655.* Eocene Stratigraphy in the Western Santa Ynez Mountains, Santa Barbara 
County, California. F. R. Kelley. Bull. Amer. Ass. Petrol. Geol., January 1943, 
27 (1), 1-19.—In the Santa Ynez mountains, deep differential erosion has dissected 
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an east-west anticline affected by strike faulting. The name “ Tejon” has been 
applied to the Upper Cretaceous massive sandstone, the Anita shale, the ‘ Matalija ” 
sandstone, the ‘“‘ Cozy Dell’’ shale, and the Sacate sandstone. These are followed 
upwards by the Gaviota formation (Upper Eocene). 

The Upper Cretaceous sandstone fossils are Glycimeris, Trigonia, and other molluscs, 
In the lower part of the Anita, in limestone nodules, a large foraminiferal assemb|age 
is found, including Actinocyclina aster Woodring and Discocyclina psila Woodring. 
This points to correlation with the Sierra Blanca limestone of Keenan, and the date 
is probably Middle Eocene. 

The “ Matilija’’ has lamellibranchs and gastropods, one of which is Twurritclia 
scrippsensis M. A. Hanna, and is correlated with the Liveoak member of the Tejon. 

The “ Cozy Dell’ yields a large assemblage of Foraminifera, including the “ Plany. 
laria ’’ markleyana fauna of Church, described in his work on the Kreyenhagen shale. 

The Sacate has conglomerate, sandstone and shale in its lower part which yields 
Ostrea idriaensis Gabb, Venericardia cf. hornii (Gabb), and Turritella sp. A related to 
T. variata of the Wheatland (Clark and Anderson, 1938), while the upper part mainly 
of splintery shale provides arenaceous Foraminifera which indicate correlation with 
part of the “‘ Kreyenhagen "’ of Taff, on Mount Diablo. 

There are disconformities above the Upper Cretaceous and the Anita. Just wost 
of Gaviotita Canyon, on the south side of the anticlinal, there is a peculiar ‘ype of 
overturning between two “‘ tear faults.”’ A. 1. 


656.* Bowers Field, Montague County, Texas. A. B. Brown. Bull. Amer. Ass. 
Petrol. Geol., January 1943, 27 (1), 20-37.—Discovered in April 1939, the Bowers 
field, 9 ml. south of the Red River, had produced 480,000 bri. by April 1942. Rocks 
of the Lower Cretaceous, comprising sands, chert conglomerate and basal shale, cover 
uneonformably a small development of Upper Pennsylvanian with cherty sandstone 
and shale (Cisco), under which, probably unconformably, lie the Canyon and Strawn 
members of the Middle Pennsylvanian. The whole sedimentary section is about 
4000 ft. The boundary, possibly a plane of erosion, between Canyon and Strawn 
has not been determined clearly, but at least a majority of the producing oil-sands, 
some of which are slightly arkosic, while others are calcareous, lie in the latter. They 


are gently arched by differential settling over an underlying ridge of pink weathered, - 


presumably pre-Cambrian, granite, against the sides of which lenticles of felspathic 
wash contain oil. The buried ridge is part of the main trend of the Wichita Mountain 
uplift, rather than of the Red River arch. There are three areas of closure in the 
wash, but it is felt that accumulation is determined by stratigraphical rather than 
structural factors. 

Faults, which are attributed to compaction, are normal. They throw down 
towards synclines and are localized in relation to steep slopes on the granite surface. 
It is not yet certain that the-faults cut beds younger than the Canyon, but this is 
likely if the process of compaction has gone on slowly over a long time. A. L. 


657.* Stratigraphy and Structure of Moose Mountain Area, Alberta. D. J. McNeil. 
Bull. Amer. Ass. Petrol. Geol., January 1943, 27 (1), 38-50.—The Moose Mountain 
area lies 32 ml. north-west of the Turner Valley oil-field, and is very rugged. The 
axial plane of the 10-miles-long dome strikes north-south and dips west. Rocks 
exposed range from Lower Carboniferous to Cretaceous, but oil and gas are obtained 
only from the Devonian, which has been penetrated by two wells. A dry hole has 
been carried 2700 ft. below the top of the Cambrian. 

Most of the Paleozoic deposits are in the nature of limestone. Triassic (?) and 
Jurassic are of shallow-water, dark marine shales with minor sandstones, produced 
from the weathering of uplifted Paleozoics. Differential erosion, relatively rapid in 
these soft beds, gives the only broad valley bottoms in the area; and most springs 
arise above the shales from basal Cretaceous beds. 

The Kootenay (Lower Cretaceous) shows the final retreat of the sea, leaving fresh- 
water conditions with accumulation of sandstones, shales, and several shaly coals. 
Above eroded Kootenay, .the Blairmore, still part of the Lower Cretaceous, begins 
with a chert-and-quartzite conglomerate, followed upwards by quartzite, massive 
grey sands and silts, and at one level a 10-ft. conglomerate of small semi-angular 
pieces of vari-coloured chert. 
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There are bituminous limestone zones in the lower part of the Devonian which are 
extremely porous where they crop up north and south of the Moose Mountain district ; 
but in the MeColl-Front Company's test, where the bituminous beds are encoun- 
tered in structurally high positions, the pore-spaces and fractures are filled with 
secondary calcite. A. L. 


658.* Recent Experimental and Geophysical Evidence of Mechanics of Salt-Dome 
Formation. L. L. Nettleton. Bull. Amer. Ass. Petrol. Geol., January 1943, 27 (1), 
51-63.—Ten years ago a model was construeted in which salt was simulated by a 
very viscous crude oil and other sedimentary strata by a heavy syrup. The choice 
of liquids was intuitive, but the flowage resulting from gravitafional forces and the 
difference of density gave rise to “‘ dimensionally reasonable ”’ forms closely resembling 
salt-domes, together with the necessary formation of peripheral sinks or rim synclines. 
The results were reported in Bull. Amer. Ass. Petrol. Geol., September 1934. 

With reference to Hubbert’s formula, for the interpretation of scale models used 
in the study of geological structures, that y = 5Ar, where y is the ratio of viscosity 
in the model to that of the geological prototype, 5 is the ratio of the densities, A is 
the ratio of linear measurements, and + is the ratio of times, an attempt was made 
by Dobrin (Trans. Amer. geophys. Un. of 1941) to calculate the viscosity of sediments 
around salt-domes. The value so derived was 1-4 x 10*! poises, a value which is 
one order of magnitude smaller than that computed by Haskell and Vening-Meinesz 
for rock material in the outer mantle of the earth’s crust involved in isostatic recovery. 

The Griggs-Granson creep expression for rocks is S= A + Blogt + Ct, where S 
represents the total deformation in time ¢, under constant stress. Blogt is the 
elastic flow at a rate decreasing as time goes on, but reversible on removal of stress. 
Ct is the non-reversible pseudo-viscous flow. Ordinary strength, as determined in 
short-period tests, corresponds with A, and it is increased by high surrounding 
pressures due to deep burial in the crust. On the other hand, pseudo-viscous flowage 
is increased by pressure, and this factor is probably predominant over the other, 
especially in the presence of solvent solutions. Marble in carbonated water may have 
only 20% of the strength manifested in the dry state. From Griggs’s experiments 
on alabaster, it is justifiable to expect rates of flow, for a given differential ‘stress 

under high confining pressure, to be thousands or even millions of times greater 
than might be expected from ordinary engineering tests on the same material in the 
dry state. In granular rocks, as Goranson holds, solution at points of greatest stress 
and re-deposition at unstressed places, are the rule. This accounts for what, in the 
aggregate, gives the rock “ viscosity.”’ 

Griggs (J. Geol., 1939) puts the equivalent viscosity of halite, dry, under no con- 
fining pressure, at 2-6 x 10 poises. But under confining pressure and with solu- 
tions, @ viscosity several orders of magnitude lower is to be looked for. 

It remains an open question as to what it is that stops many salt-domes from 
reaching the surface. Normally, indeed, there is a considerable over-burden. Access 
of water may initiate the rise, while withdrawal of the water would make the dome 
stop rising. 

A speculative estimate from geophysical ev idence is given that the Minden salt- 
dome, Webster Parish, Louisiana, originates from bedded salt at a depth of 14,000 ft., 
pierces through the Smackover limestone in a narrow neck, spreads out in a wide 
“ pancake ’’ under massive anhydrite beds, and after penetrating these, again tends 
to spread out as it emerges through the Upper Cretaceous chalk. Observed contor- 
tions of sediments and salt are what we expect in such a case of differential plastic 
flow. 

Flowage in other rock-materials of a viscosity contrasting with that of their sur- 
roundings is suggested—e.g., in Californian diatomites. A. L. 


659.* Testing Large Cores of Oil-Sands. F. B. Plummer and P. F. Tapp. Bull. 
Amer, Ase. Petrol. Geol., January 1943, 27 (1), 64—84.—Instead of 2}-cm. cubes for 
tests of oil-sands for fluid content, texture, porosity, and permeability, large slices in 
3-in. lengths from cores 2} to 3 in. in diameter are recommended. A j- to }-in. hole 
is drilled vertically through the centre of the slice, the same fluid to be used later for 
flow measurements being applied to cool the bit and remove cuttings. 

The fluid content is decided by pressure-extraction, involving repeated passage of 
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a solvent (pentane or acetylene tetrachloride) from the periphery of the specimen to 
the hollow centre from which it is collected for examination. 

If the core slices have been cleared of oil and other fluids, kerosene is gener: ally 
selected as the fluid for measuring permeability, because of its stability and cheap. 
ness. If it is not desired to measure the oil content by extraction, and if the reservoir 
fluid does not precipitate paraffin, for testing, the reservoir fluid may be mixed with 
light hydrocarbon ingredients until it is of the right viscosity. The permeability is 
obtained by tests in a multiple radial-permeability apparatus, and the result cal. 
culated from the formula for inward radial flow 


Qu log, “* ~ 
~ 


where Q = rate of flow in c.c. per second, » = viscosity in centipoises, r, = radius 

of core measured from centre of hole in cm., r, = radius of hole in cm., ¢ = the axial 
thickness of the sample in cm., and (p, — Pe) - = differential pressure in atmospheres. 
Comparison of this liquid method with’ that by linear flow of gas through small lumps 
shows that the results are close together so far as sandstones are concerned, but in 
limestones where the larger pores, which take most of the flow, may be irregular in 
length, the smaller samples show the greater permeability. 

Rate of flow may be retarded by water in the channels, by dirt, grease or asphalt 
of external origin, by formation of emulsions, by swelling of cementing materials, 
by rearrangement of sand grains, by presence of bacteria, alge, etc. 

A modified specific-gravity method is used to find the porosity. Pore volume is 
got by subtracting the weight of the core dry from the weight of the core when 
thoroughly saturated, and dividing the remainder by the specific gravity of the 
liquid. This is then divided by the bulk volume, as determined in a type of picno- 
meter flask, and the quotient is multiplied by 100 to give the porosity percentage. 

L 


660.* Evidence of Erosion of Salt Stock in Gulf Coast Salt Plug in Late Oligocene. 
M. A. Hanna. Bull. Amer. Ass. Petrol. Geol., January 1943, 27 (1), 85-86.—It now 
appears that the anhydrite grains of a type characteristic of the 5-10% of dis- 
seminated anhydrite found in the salt stocks of the Gulf Coast, which were reported 
in the Bull. Amer. Ass. Petrol. Geol., October 1939, as coming from Late Oligocene 
strata of a well in Brazoria County, Texas, may have been introduced in local salt 
which was mixed with sodium-silicate mud for drilling. 

This correction arises from an examination into the source of similar anhydrite 
grains in a recent well near Needville, Fort Bend County, Texas. 

Previous conclusions on erosion during geological time of the Orchard dome, Fort 
Bend County, and the Hawkinsville dome, Matagorda County, Texas, are not 
affected. A. L. 


661.* Geophysical Investigations in Tri-State Zinc and Lead Mining District. J. J. 
Jakosky, R. M. Dreyer, and C. H. Wilson. Bull. Amer. Ass. Petrol. Geol., January 
1943, 27 (1), 86—87.—Electrical resistivity, geothermal, geochemical, gravity, natura! 
earth potential, and magnetic surveys over an area of known ore distribution in the 
Tri-State zinc and lead district of Kansas, Oklahoma, and Missouri, show that geo- 
chemical, geothermal, and natural earth potential methods are not diagnostic. 
Regional gravity maxima, however, coinciding with regional magnetic maximaypi 
deep-seated origin, indicate potentially rich areas, and this criterion may prove 
applicable in the Mississippi Valley region. 

Resistivity and gravity measurements permit the contouring of a limestone surface 
underground, but are not so helpful for structures within the limestone. Resistivity 
minima are often found where there is increased porosity of the limestone, a feature 
frequently due to fracturing and brecciation near mineralizations. 

Observations of this kind reduce expense by eliminating unlikely areas. Detailed 
resistivity work over an area of 10—20 acres can be carried out for the cost of a single 
exploratory drill hole. A. L. 
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662." Directional Drilling as Applied to Geology in Ellis County, Kansas. R.L. 
Clifton. Bull. Amer. Ass. Petrol. Geol., January 1943, 27 (1), 87-89.—The structure 
of the Burnett-Bemis-Shutts oil-pool of Ellis County, Kansas, may be explained as a 
broad uplift, or plateau of low structural relief, with minor folds or flexures. The 
area of uplift has been eroded and is deeply channelled, so that there is erratic change 
of vertical interval between basal Pennsylvanian and Arbuckle (Ordovician) strata. 
To avoid unnecessary expense in shifting drilling equipment, directional drilling is 
important, with utilization of casings already cemented in old drill-holes. A. L. 


663.* Discussion by W. C. Howells, J. S. Irwin, 
and N. Ballard. Bull. Amer. Ass. Petrol. Geol., January 1943, 27 (1), 90-91.—The 
Ww illiston basin does not extend north-westward from North Dakota into north-eastern 
British Columbia. It is best to regard it and its northern continuation, the Moosejaw 
syncline, as structurally separated from the Alberta syncline by the Sweetgrass arch. 

There is a broad homoclinal belt south of the pre-Cambrian shield, which forms the 
northern flank of the Williston basin in Saskatchewan and the eastern flank. of the 
Alberta syncline in Alberta. 

Beds assigned to a Devonian age in the neighbourhood of Wainwright are thicker 
than when traced to north or south. This indicates a local basin of sedimentation 
in east-central Alberta probably during Devonian or pre-Devonian time, and this 
may be an extension of the Williston basin. At the end of Jefferson (?) time, all 
trace of this basin disappears; and a gradual dip to the south is taken as a com- 
ponent of the south-westerly dip into the Alberta syncline. 

The Rocky Mountain geosyncline extending across Canada—the Great Plains 
geosyncline—and across the United States is roughly bounded by the present dis- 
tribution of Cretaceous strata. A. L. 


664.* Franciscan-Knoxville Problem. N. L. Taliaferro. Bull. Amer. Ass. Petrol. 
Geol., February 1943, 27 (2), 109-219.—The term Franciscan—Knoxville group (Port- 
landian) is proposed for the depositional sequence, upwards of 30,000 ft. thick, com- 
meneing with 5000 ft. of coarse arkose and ending with finer clastics, together with 
interbedded volcanics, subsidiary cherts and limestones, intrusives including ser- 
pentine, and pneumatolytic contact rocks. These were formed in a north-west to 
south-east geosyncline, 700 ml. long and 100 ml. wide, extending from south-western 
Oregon, where at Roseburg they disappear under Eocene strata, to the latitude of 
Santa Barbara, California. This trough was not divided by the “ Salinia ’’ barrier 
on the site of the La Panza and Santa Cruz mountains until the late Cretaceous. 
Franciscan conglomerates and arkoses do not thicken or become coarser towards 
“ Salinia,’”’ but towards a western landmass, probably at least as long as the present 
Oregon and California coasts, and strongly uplifted at the time of the Nevadan 
orogeny (post-Lower Kimmeridgian, ? Portlandian). It was a land of rigorous cold 
climate but high precipitation and many headlong streams. On its site, seismology 
still shows that continental rocks—sial—extend as far as 110 ml. west of the northern 
Californian coast, even where the Pacific is 10,000 ft. deep. The Franciscan sediménts 
are scarcely, if at all, derivative from the eastern margin of the geosyncline, where the 
granodiorites of the Sierra Nevada had not yet emerged, but it was from this side 
that the thrusts came which later buckled the geosynclinal deposits and which caused 
the great landslides of serpentines in the Paskenta (Lower Cretaceous) which succeeds 
the Knoxville. 

There is no unconformity between the Franciscan and Knoxville, as can be seen 
on the west side of the Sacramento valley, at the Wilbur Springs anticline, 2 ml. 
north-west of the Manzanita quicksilver mine, Colusa County. The Franciscan 
simply grades up into the finer Knoxville, which, at its coarsest, has pebble con- 
glomerates here and there. In the Knoxville of northern California there are no 
voleanics or cherts, but elsewhere, just as in Franciscan-time, volcanism went on 
and chert was deposited in waters rich in colloidal silica and oxides of manganese 
associated with eruptivity. Basic and ultra-basic intrusion also continued, but with 
this difference that contact-altered “‘ schists,’’ or pneumatolytes, are rarely associated 
with intrusions which penetrated as high as the Knoxville. The additive substances— 
water, soda, magnesia, alumina, lime, and possibly small amounts of silica, titania, 
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and potash—were given off at lower levels to produce, according to the nature of the 
country-rock, actinolite, pargasite, albite, clinozoisite, epidote, glaucophane, lawsonite, 
rutile, etc. The “‘schists’’ are not due to dynamic or thermal metamorphism, and 
often form roofs above serpentine sills, as in the Tiburon peninsula, San Francisco. 
In faults crossing the Franciscan—for example, in the thrusts of the Santa Lucia and 
Diablo ranges—masses of serpentine may be squeezed in, in positions where they have 
been exposed to hydrothermal alteration. In the silica-carbonate rock formed in ‘his 
way, the silica may take the form of opal, chalcedony, or quartz, and the carbonate 
varies from pure CaCO, to richly ferruginous magnesium-calcium carbonate which 
weathers to yellow, bright orange or russet. 

It may be noted that Taliaferro advocates a relatively shallow-water origin of the 
Franciscan—Knoxville cherts ‘‘ which are commonly associated with coarse sandstones 
and even conglomerates which do not indicate a lack of currents.”’ 

For dating of the Franciscan the most important evidence depends on the ichthyo- 
saur snout, found by Neil Smith in 1936. This rostrum and another specimen, both 
in red radiolarian chert of derived boulders from later deposits in the San Joaquin 
valley@have been described by C. L. Cramp as practically identical with Tithonian 
ichthyosaurs of Europe, particularly I. posthumus of the Solenhofen beds (Lower 
Portlandian). A related form J. australis in the ‘“*‘ Lower Cretaceous "’ of Queensland 
is probably Jurassic. 

As a result of recrystallization during submersion in the crust, as well as solution 
during exposure to ground-water at different times, the sparse shelly fossils—said to 
be few because of muddy, not because of deep water, conditions—are usually too 
altered for recognition. This also applies to Radiolaria and Foraminifera. In the 
Knoxville, now restricted to the Lower Knoxville of earlier writers since the Upper 
part, or Paskenta group, belongs to the Cretaceous, significant fossils, according to 
Crickmay, comprise Protothurmannia rezanoffiana Crickmay, Beriasella cf. calisto 
d’Orbigny, Substeueroceras sp., Crioceras sp., Bochianites sp., Phylloceras sp., Lytoceras 
sp., Pachyteuthis ? sp., and Aucella terebratuloides Lahusen, to which Taliaferro adds 
A. piochii. All are from an area between Alamos Creek and the Cuyama River. 
From unconformably overlying conglomerate in the Shasta (Paskenta) series, Tehama 
County, F. M. Anderson reports A. lahuseni Pavlow, A. nuciformis Pavlow, Acro- 
teuthis onoensis Anderson, and Turbo paskentaensis Stanton. 

The Jurassic closed with uplift of as much as 5000 ft. in the Diablan orogeny, 
which was fairly widespread but small compared with the Nevadan. In the Diablan, 
the Sierra Nevada certainly began to appear. Following renascence of the geo- 
syncline in the Lower Cretaceous, still with axis parallel to the present Coast Ranges, 
we find Sierran types of detritus. Not till the formation of the apemte Tertiary 
basins did the axes lie at a marked angle to the present coast. 

There are a few seepages of oil from Franciscan organic black oie, on the shore- 
line south of Eureka, and a small quantity of light oil has been produced from the 
Franciscan in the Petrolia district, Humboldt County, as well as on the anticline at 
Wilbur Springs. A. L. 


665.* New Technique for Measurement of Stratigraphic Units. B. Kummel. Buil. 
Amer. Ass. Petrol. Geol., February 1943, 27 (2), 220-222.—The technique of strapping 
a Brunton compass to a rod 5 ft. long—a “ Jacob staff ’’—has been in use for some 
time. A simpler instrument for measuring thicknesses of formations, however, is 
obtained by means of a 7-in. quadrant, with free swinging pendulum, attached to a 
similar rod marked off in feet, half feet, and tenths of feet. The rod may be hinged 
so as to pack in a knapsack. 

The rod is tilted from the vertical towards the exposed edge of the stratum or strata 
to be meas through an angle equal to the dip of the beds. A sight is then 
taken along the top surface of the quadrant to a point in the line of sight which will 
be stratigraphically 5 ft. higher than the base of the rod. The base of the rod is 
then placed at the second point, and the procedure repeated, along a traverse at 
right angles to the strike. Changes of dip are noted. 

The “ Jacob staff ’’ is of special value in an area like the Middle Rockies, where 
dips are considerable. It is not so helpful where the strata lie nearly horizontal. 
The margin of error is less than 5%, and results for numerous sections can be quickly 
obtained and plotted. A. L. 
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666.* Onondagan Equivalent in New Mexico. F. V. Stevenson. Bull. Amer. Ass. 
Petrol. Geol., February 1943, 27 (2), 222-223.—A new Devonian fauna was obtained 
in 1942 by L. R. Laudon and A. L. Bowsher from Mocking Bird Gap, San Andres 
Mountains, soath-central New Mexico. The collection includes well-preserved Para- 
spirifer cf. acuminatus and chert fragments with Tentaculites and tiny gastropods. 
This is the first Devonian chert from New Mexico. 

The new fauna probably either represents a new horizon or is equal to early 
Canutillo, above which the Sly Gap group occurs directly below the Lower Carbon- 
iferous. A. L. 


667.* Classification of Oil Reservoirs. H.R. Lovely. Bull. Amer. Ass. Petrol. Geol., 
-—" ~: 1943, 27 (2), 224.—A tripartite classification of oil closures is suggested : 
Structural, including traps formed by crustal deformation due either to folding 
or 
2. Stratigraphical, where there is local disappearance of the reservoir bed from 
~ geological column either against an unconformity or otherwise. 
3. Lithological, if variation in the physical or chemical properties of a bed renders 
it locally permeable. A. L. 


668.* Introduction to Cretaceous of California. ©. P. Jenkins. Bull. Amer. Ass. 
Petrol. Geol., March 1943, 27 (3), 249-261.—In 1855 J. B. Trask described Baculites 
chicoensis from the Cretaceous of northern California, but he confused the beds con- 
taining it with the Eocene. Whitney and Gabb continued in similar error, until 
1866, when Conrad gave the correct chronology of the fossils. At this period the 
chief interest was coal deposits, which are principally in the Upper Eocene, a period 
of warm, humid climate which also favoured the release of gold from bedrock. Other 
coal appears in the Lower Cretaceous of the south part of the Klamath mountains, 
and in the Upper Cretaceous at localities 8 ml. north-east of Yreka and at Point Loma. 

In the decade following 1885, gold and quicksilver became the attraction. The 
earliest placers appear in Cretaceous conglomerates which received material from 
the contemporaneous unroofing of the Sierra Nevada. This exposed hydrothermal 
veins given off during the emplacement of granitic rocks in the Nevadan (Upper 
Jurassic) revolution. Ore-deposition may have continued till the Cretaceous. At 
least it was not till the Eocene, when there was a long pause in orogenetic movement, 
that the richer parts of the gold quartz veins were reached. 

In 1895, the first paper in F. M. Anderson’s half-century of work on the Cretaceous 
of California was published. To him we owe the establishment of the boundary 
between Jurassic and Lower Cretaceous. In the latter he included the Paskenta and 
Horsetown formations. 

Between 1906 and 1916 the Tertiary rocks were mapped with an eye to oil occur- 
rence. An incidental discovery, by Robert Anderson, was that the Moreno shale 
(top of Upper Cretaceous) was highly organic, with important foraminiferal and 
early diatom assemblages, and was, no doubt, an oil mother rock. 

After neglect from 1917 to 1926, the Cretaceous began to receive renewed attention. 
Reed pointed to the palwogeographical problems presented by the land-masses of 
Mohavia and Salinia, claimed a warmer climate for the Chico (Upper Cretaceous) 
than for the Knoxville, and postulated heavy seasonal rainfall to account for dense 
afforestation. He also showed that the centres of subsidence of Cretaceous time 
moved east from the geosynclinal deeps of the Franciscan and that this migration 
continued in the Eocene. 

P. D. Trask and Hammar (1934) demonstrated the low average organic content of 
the Shasta—Lower Cretaceous—(0-87%) and of the Chico (0-6%) 

Taliaferro proved that the Franciscan—Knoxville ( od ict al intrusives did not 
penetrate Lower Cretaceous and recognized the profound unconformity—representing 
the Santa Lucian orogeny—which separates the great sedimentary Pacheco and 
Asuncion groups of the Upper Cretaceous, with their important building stones and 
large commercial gas reservoirs, which probably take origin from the coaly material 
of Eocene beds. 

Lower Cretaceous oil is found in Colusa County at the deepest part of the geo- 
syncline in a structure of very early origin. Upper Cretaceous oil is obtained from 
the Moreno, on an anticline which probably began to form early in the Eocene. 
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If a long time elapses between sedimentation and folding, it is thought that com. 
paction and induration (including induration of carbonaceous material) militate 
against migration and accumulation of oil. Organic material was of somewhat sparse 
distribution in the Californian Cretaceous, and the succeeding Paleocene diastrophism 
was relatively gentle—both of which factors worked unfavourably for great oil 
deposits. A. L. 


669.* Standard of Cretaceous System. S. W. Muller and H. G. Schenck. Bull. 
Amer. Ass. Petrol. Geol., March 1943, 27 (3), 262-278.—The Cretaceous System— 
“terrains crétacés ’—was designated in 1822 by J. J. d’Omalius d’Halloy with 
reference to areas in the Paris basin and parts of Belgium, Holland, and Western 
Germany. The most important contributions to its sub-division were by A. d’Orbigny 
(1840-46 and 1852), who included in it all the strata between the Portlandian (late 
Jurassic) and the Nummulitic Stage or Suessonian, the first member of the Tertiary 
terrain. 

D’Orbigny gives a thorough picture of each stage, dealing with detailed paleont- 
ology, type locality, synonymy, areal distribution, stratigraphical position, uncon- 
formities, tectonic structures, lithology, thickness, paleogeography and palwoecoloxy. 
bathygraphic changes, terminal diastrophism, genera present and absent, most common 
and characteristic species, and historical geology of each epoch. He delights in such 
statistics as that 81 genera in the Senonian are unknown at lower horizons and that 
42 of the 81 become extinct during the Senonian. His work helped to establish the 
best tradition of research. 

Muller and Schenck give a chart of series, stages, substages, zones and subzones, 
against which typical ammonites, belemnites, echinoderms, brachiopods, and Fora- 
minifera are listed. Some of the information may be summarized as follows : 


Stages. Substages. Provisional Foram. Zones. 
Danian — Globotruncans conica 
Campanian G. arca 
Senonian Santonian 
Coniacian G. linneiana 


Cenomanian — G. aff. appenninica—(also Zonal 
foram. for top of Albian) 
Bathysiphon 
Planulina D5 
Epistomina D3”’ 
Haplophragmoides ** D8 
Eponides ** Di”’ 
Anomalina D10” 
Cristellaria D11” 


Albian 


Aptain 


Discorbis D1” 
Cristellaria 
Cristellaria 
Epistomina D7”’ 
Cristellaria D99”’ 

{ Marginulina “ D26”’ 

| Cristellaria D110” 
Hautervian | wit 


Barremian 


Neocomian 
Cristellaria D93”’ 
Vaginulina D22” 

Valanginian 


The dividing line for Upper and Lower Cretaceous is drawn by the authors between 
the Cenomanian and Albian. 

The type locality of the Danian is at Faxe, Denmark (Latin Dania); of the 
Senonian at Sens, 60 ml. south-east of Paris; of the Turonian between Saumur and 
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Mont-Richard, 40 ml. west of Tours; of the Cenomanian at Mans (Latin Cenomanum), 
120 ml. south-west of Paris; of the Albian in the Department of Aube (Latin Alba), 
110 ml. east of Paris; of the Aptian at Apt, 40 ml. north of Marseilles; and of the 
Neocomian at Neuchatel (Latin Neocomum), Switzerland. 

Muller and Schenck are opposed to the relating of time-stratigraphical units to 
unconformities. Stratigraphical divisions are soundest in sections where there is 
complete conformable passage upwards and downwards into adjacent units. Chrono- 
logical correspondence of lithological and diastrophic units in different areas, if it 
occurs, is a matter of accident. A. L. 


670.* Upper Cretaceous Stratigraphy of West Side of Sacramento Valley South of 
Willows, Glenn County, California. J. M. Kirby. Bull. Amer. Ass. Petrol. Geol., 
March 1943, 27 (3), 279-305.—On the Pacific seaboard F. M. Anderson has divided 
the Chico (Upper Cretaceous) in descending order into the Moreno, Panoche, and 
Pioneer groups. Taliaferro, on the other hand, supports a two fold division into 
“ Asuncion group *’ (Senonian to Danian) above, including the Moreno and Panoche, 
and the “‘ Pacheco group *’ (Upper Albian to Turonian), equal to the Pioneer, below. 

Examination of surface gections between Winters, Yolo County, and Willows, 
Glenn County, on the west side of the Sacramento Valley, allows analysis of the 
Chico, which here has a maximum range from Upper Albian to Lower Campanian, 
into six mappable formations : 

6. Forbes formation, mainly shale and siltstones, with abundant foraminiferal 
fauna, including Marginulina jonesi, and water-worn fragments of earlier Cretaceous 
beds. 

5. Guinda massive bedded concretionary sandstone, with occasional carbonaceous 
shale partings containing limestone nodules. 

4. Funks shale and silt with Radiolaria and some poorly preserved calcareous 
forams. 

3. Sites massive or rhythmically banded sandstone, with local interruptions of 
sedimentation marked by conglomerates of Cretaceous fragments. 

2. Yolo (formerly ‘‘ Mills’? formation; name preoccupied) mainly greenish or 
drab silts and subordinate flagstones. 

1. Vanado sandstone with conglomerates near or at its base. 

These formations from 1 to 6 progressively transgress towards the north-east on 
to the Sierra Nevada complex. 

In the Putah Creek section, Yolo, Napa, and Solano Counties, the greatest local 
thickness of the Chico is 14,905 ft. between the Shasta (Lower Cretaceous) and the 
Capay (Middle Eocene), but it decreases to about 6670 ft. in the Logan Creek section, 
Glenn County, where it outcrops between the Shasta and what are probably Upper 
Pliocene gravels. A. L. 


671.* Cretaceous : East Side of Sacramento Valley, Shasta and Butte Counties, Cali- 
fornia. W. P. Popenoe. Bull. Amer. Ass. Petrol. Geol., March 1943, 27 (3), 306— 
312.—Seven isolated Upper Cretaceous outcrops have been mapped over an area 
about 15 ml. long, lying north and east of Redding, Shasta County. The distin- 
guishable formations, in ascending order, have been numbered I to VI. 

Member I has a basal 10—40 ft. conglomerate of well-rounded and cemented pebbles 
and cobbles of quartzites, cherts, shales, sandstones, and varied intrusive and effusive 
igneous rocks. Above this there is 700 ft. of sandstone, which is soft, brown, mainly 
massive, sometimes cross-bedded, and shows cavernous weathering. Member II 
comprises 800 ft. of dark grey, sandy shales, fossiliferous in places, with some sand- 
stones and concretionary ironstones. Member ITI shows 200 ft. of greatly cross- 
bedded, clean, grey, arkosic sandstone, containing a fairly diverse fauna. The fossil 
assemblage in these three divisions, which also reaches into the basal beds of Member 
IV, characteristically includes Glycymeris pacificus Anderson, Gyrodes dowelli White, 
Pugnellus manubriatus Gabb, Scaphites spp., and “ a variety of keeled, Schloenbachia- 
like ammonites.” 

Member IV, of dark sandy shales, partly hidden by lava, may reach as much as 
2000 ft. in thickness. After the basal beds there is a marked paleontological change. 
The incoming fauna, partly represented in the 900 ft. of sandstone and conglomerate 
in Member V and in the 500 ft. of dark shale in Member VI, includes Glycymeris 


ey 
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veatchii Gabb, Gyrodes expansa Gabb, Plectocion curvirostris (Gabb) and Cucullea 
truncata? Gabb. Ammonites, except Baculites spp., are rare. A. L. 


672. Prediction of Reservoir Behaviour from Laboratory Data. E.C. Babson. Pvtrol. 
Tech., January 1944, 7 (1), A.I.M.M.E. Tech. Pub. No. 1664, 1-13.—The soundest 
basis for evaluating reservoir performance is past experience, but pertinent data are 
difficult to obtain or apply ynder conditions normally encountered in Californian 
fields. Hence another method of attacking this problem is needed to supplement 
and orient field experience, and an attempt is made to predict the behaviour of one 
type of reservoir by applying published laboratory data and methods. Certain 
simplifying assumptions are made to make the computations shorter. 

The hypothetical reservoir is assumed to have 21% porosity, 25% of water in the 
pores, and oil with 700 cu. ft. of dissolved gas per barrel of tank oil. The reservoir 
temperature is 210° F., and the original pressure 3000 Ib./sq. in. absolute. The 
properties of the oil and gas are assumed to be similar to those of DomirfRuez. The 
assumption of phase equilibrium of the oil and gas in the reservoir at all times may 
not be strictly correct. The sand permeability is taken to be too low to permit oil 
recovery by gravity drainage, but it is necessary to usé@qjaboratory data obtained on 
loose sands for effective permeabilities, since none of sufficient detail are available on 
cemented rocks. 

The productivity index usually declines in depletion-type fields. This may be 
due to transportation of silt, precipitation of asphaltenes, accumulation of water 
near the well, and plugging of liner perforations, but data on the relationship between 
permeability to oil and oil saturation indicate that the productivity index must 
decline as the oil near the well is depleted. In actual wells the productivity indices 
do not vary in any predictable manner with pressure differential, but this may be due 
to comparison of non-equilibrium conditions, for it seems that it may take a con- 
siderable time to attain the saturation distribution appropriate to the pressure 
diff.rential. It appears that oil depletion can tentatively be considered the chief 
cause of productivity-index decline. 

Internal gas drive is the normal depletion process in which oil is Hatin by 
originally dissolved gas, and has been applied almost universally in the past. Future 
trends of a reservoir under internal gas drive have been estimated, assuming that 
the oil is produced at negligible individual well-pressure differentials. This approxi- 
mation probably gives an upper limit for the recovery, and a gas—oil ratio which does 
not rise sufficiently quickly. The calculations are carried out stepwise by a trial- 
and-error process, and on plotting gas—oil ratio against cumulative production, the 
gas-—oil ratio first decreases slightly, then rises to a peak and declines rapidly. The 
total recovery is estimated to be 34%, of the original oil in place. The initial low 
gas-oil ratios appear to hold for an unusually long period, giving a flatter pressure 
decline curve and greater ultimate recovery than is generally obtained. 

Partial gas-drive recovery may be obtained by an expanding gas cap, but complete 
recovery by this method requires the injection of gas to maintain pressures above 
the bubble point. In this external gas drive the part of the reservoir behind the gas 
front is almost fully depleted, while that in front is undepleted. Hence wells in 
front produce without decline, and those behird may have an almost completed loss 
of oil productivity. 

For external gas drive at 3000 Ib./in.? absolute, it is estimated that the average 
gas saturation behind the front is 36-6%, and that as the front passes a well, the 
gas-oil ratio will rise rapidly from 700 cu. ft./brl. to 8800 cu. ft./brl., and the average 
gas-oil ratio in the swept area will be 20,000 cu. ft./brl. If the gas is finally pro- 
duced after the front has passed all the wells, an additional small amount of oil will 
be obtained. 

Recovery by water-drive may be estimated in the same way as for external gas- 
drive, and if the pressure is 3000 lb. /in.*, the recovery is estimated to be 64% from 
the area swept. An additional 4% may be obtained by continuing production in 
the swept area until the water in the well effluent is 90%. Under 400 Ib./in.? gas 
will come out of solution, and the recovery to 90% of water in the effluent may 
be 55%. 

The preceding estimates are applicable only to the sand on which the laboratory 
estimates were made, and, since data on the permeability-saturation relationships 
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for California sands are not yet available in the literature, are of limited applic- 
ability. G. D. H. 


673. Effect of Certain Micro-Organisms on the Injection of Water into Sand. F. B. 
Plummer, E. E. Merkt, H. H. Power, H. J. Sawin, and P. Tapp. Petrol. Tech., 
January 1944, 7 (1), A.I.M.M.E. Tech. Pub. No. 1678, 1-13.—Four types of micro- 
organisms are present in oil-field waters, and appear to play a principal part in 
producing harmful precipitates. They are iron bacteria, sulphur-oxidizing bacteria, 
sulphur-reducing bacteria, and blue-green alge. Gallionella is one of the commonest 
iron bacteria in Texas waters. It lives in slightly acid water containing ferrous 
compounds, and precipitates ferrie hydroxide in a yellowish to brick-red gelatinous 
form. 

Sulphur-oxidizing bacteria are the most abundant organisms in oil-field waters 
containing hydrogen sulphide. Four types occur: colourless thread-forming bacteria 
which accumulate sulphur in their cells; colourless bacteria which produce sulphur 
and hydrogen sulphide outside their cells; purple anzwrobic bacteria which act 
primarily on elementary sulphur and oxidize it rapidly to sulphuric acid. 

Sulphur-reducing bacteria are common in oil-field waters, and under anerobic 
conditions rapidly reduce sulphates to hydrogen sulphide, which reacts with metallic 
salts to form sulphides. 

Alge are present in great quantities in warm oil-field waters. Calcium carbonate 
may be precipitated on the alge, and purple sulphur bacteria live on or with the 
alge, precipitating sulphur that clings to the surface of the alge. 

Gelatinous iron hydroxide, sulphur bacterial threads, sulphur and sulphide pre- 
cipitates, and algal threads and calcium carbonate clog sand pores, thus slowing 
water injection. 

The different organic precipitates were collected, analysed, and injected into oil- 
sand cores in a radial permeability apparatus. The permeability of the cores was 
firs measured with distilled water. Then a known amount of water containing one 
of the precipitates was run through the core, after which the permeability of the core 
was measured again with distilled water. 

The passage of 5 gai. of water containing iron bacteria and 20-40 parts per million 
of precipitate reduced the limestone core permeabilities by as much as 80%, coating 
the injection surface thickly with ferric hydroxide. When uncemented sands were 
used the iron precipitates caused plugging in addition to that to be expected from 
the passage of alkaline water which causes plugging by colloidal silicic acid. 

Luling oil-field water is clear and colourless when it flows from the wells, but after 
leaving the flow-tanks and oil-skimming pits it contains a white, subcrystalline pre- 
cipitate, which is made up of finely divided sulphur with a little calcium carbonate, 
iron sulphide, and other impurities. This water was injected into cores and the 
maximum loss of permeability was 32-2%. The insides of the cores were found to 
be coated with a mixture of CuS, CaCO,, and FeS. 

The bacteria are smaller (0-5—1-2 microns) than the general range of oil-sand pores 
(7-20 microns). Experiments to test the possibility of the bacteria passing through 
the sand were not entirely conclusive, but in one case a sample showed some bacilli 
resembling certain sulphur bacteria which must have passed through the core. 

Field and laboratory work show that ferric hydroxide can easily be precipitated 
and removed by sand filters, while the face of oil-sands clogged with ferric hydroxide 
can be cleaned with hydrochloric acid. Small amounts of copper sulphate kill alge, 
and the carbonate precipitates are removed by hydrochloric acid. The sulphur, 
metallic sulphides, and chitinous material, which form the cell walls of some of the 
organisms, probably do most of the clogging, and are most difficult to remove. 
Heat treatment or filtration through disinfectant-impregnated media kills sulphur 
bacteria and fungi. Scraping seems to be the most effective way of cleaning sulphur 

G. 


and sulphide residue from the core walls. D. H. 
674.* Deeper Drilling Prospects in the Mid-Continent. A. R. ay Wily, 
24.1.44, 112 (8), 20.—See Abstract No. 316. . G. D. H. 


675.* Proven Reserves. W. V. Howard et al. Oil Gas J., 27.1.44, 42 (38), 116.— 
The U.S.A. oil reserves at the end of 1943 were estimated to be 20,046,905,000 brl., 
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a decline of 698,739,000 bri. during the year. Reserves added by discoveries in 
1943 are estimated to be 212,145,000 brl., and by extensions 584,487,000 brl., giving 
a total of new oil which ig 44,756,000 bri. below the 1942 total. 

Nearly 70% of the new oil found is in Wyoming, and Texas, the former leading 
with 311,980,000 brl., the bulk of which is in the Elk Basin field. Wyoming and 
Kentucky were the, only States in which less oil was produced than was found. 
Texas and California had declines in reserves of 346,398,000 brl. and 220,386,000 br, 
respectively. 

234 new pools and pays were opened in 1943, with an average estimated reserve 
of 907,000 brl. each, compared with an average of 1,480,000 brl. in 1942. 

The 1943 production was 107,944,000 bri. more than in 1942, and during 1943 the 
ratio of reserves to production fell from 15 to 13-5 years’ supply. Only in Texas, 
Wyoming, and New Mexico does the ratio exceed the national average. In Louisiana, 
Oklahoma, Nebraska, Illinois, Indiana, Kentucky, and Michigan, the ratio has fallen 
below 10, indicating the existence of flush areas which are being over-produced. 

The 1944 production is expected to be greater than that of 1943, and since produc. 
tion is expected to fall throughout most of the Mid-Continent, California, and the 
States east of the Mississippi, the burden of meeting the increased demand will {all 
on Texas, Arkansas, and the Rocky Mountain States. 

The East Texas district is producing almost to capacity. The Gulf Coast area 
could produce some additional oil, but the bulk of any increase in production will 
have to come from the Permian Basin and Wyoming. 

Deep Ellenburger production in West Texas offers interesting possibilities, but the 
deep wells are very expensive. In the Mid-Continent area the best chances seem to 
be in the Anadarko Basin, especially west of the Nemaha Ridge. The Rocky 
Mountain basins have major prospects. 

A table gives the U.S.A. proven reserves at the beginning and end of 1943, with 
the 1943 discoveries, and other data. G. D. H. 


676.* Discoveries and Extensions by Districts. Anon. Oil Gas J., 27.1.44, 42 (38), 
118.—The 1944 discoveries and extensions are listed by States and districts, with 
the name, location, producing horizon, proven acreage, estimated reserves, and 
thickness of the producing formation. A series of maps show the position of the 
discoveries and extensions. G. D. H. 


677.* Production Hits New Peak, Higher in 1944. Anon. Oil Gas J., 27.1.44, 
42 (38), 124.—The U.S. production of 1,495,371,000 bri. of oil in 1943 was an all-time 
record. Production from Texas alone rose by 111,301,000 brl., while the increase 
for the whole country was 107,994,000 brl. Production in Illinois fell by 29,075,000 
brl., a continuation of the decline since the peak production 149,484,000 brl. in 1940. 

87-1% of the 1943 total come from Texas, California, Louisiana, Oklahoma, Kansas, 
and Illinois; in 1942 the same six States produced 86-1% of the total. Texas gave 
40% of the total in 1943, compared with 34-4% in 1942, California gave 19-1% of 
the total in 1943, and 17-8% in 1942. The 1943 production in California was 
exceeded previously only in 1929, but 30,000,000 brl. had to be taken from stock to 
meet demands. New fields in the west enabled Kentucky’s production to rise by 
3,722,000 bri. (an 89%, increase) in 1943. 

The falling production in Illinois and Oklahoma created an acute crude shortage 
in District 2. 

The average daily production in 1943 was 9-2 brl./well, practically the same as in 
1942. In Illinois 7000 wells were removed from the producing list in 1943, and 
hundreds are idle in the older stripper areas pending economic inducements to instal 
secondary recovery equipment or to resume marginal production. 

Current production of natural gasoline and allied products is about 280,000 brl./day, 
a rise of nearly 10% since the middle of 1943. Special consideration is being given 
to operators of recycling and pressure maintenance plants. On the basis of the 
1943 production the condensate and natural gasoline reserves may be 1,500,000,000 
bri. 

A table gives the U.S. production by States yearly from 1937, together with the 
dajly average production per well, and the number of producing wells at the beginning 
of 1944. G. D. H. 
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678.* Recent Surge in Well Completions Fails to Offset First-Half Decline. H. 8. 
Norman. Oil Gas J., 27.1.44, 42 (38), 126.—During 1943 17,884 wells were completed 
in U.S.A., 266 fewer than in 1942. The Eastern States showed a decline of 506 
compared with the 1942 figure, due to the failure of exploration to open new pro- 
ducing areas, and the lack of economic inducement to expand secondary-recovery 
operations. 619 more wells were completed in California than 1942. 

10,065 wells were completed in the second half of 1943. Over 35% of the 1943 
completions were dry; 30-5% were dry’in 1942; 22% were dry in 1941 when 
materials were freely available and there were no restrictions on spacing. 54% of 
the 1943 completions produced oil. 

A programme of 24,000 wells is projected for 1944. A 49% increase in completions 
is planned for District 3, and a 43% increase for District 4. 

The average depth of wells completed in 1943 was 3250 ft., compared with 3158 
ft. in 1942. Nearly 25% of the 1943 completions were in Texas, where the total 
footage was 19,030,450 ft. The spreading practice of completing in multiple pro- 
ducing zones has contributed to the greater average depth of the wells. 

P.A.W. assures operators that the equipment necessary to sustain an increase in 
drilling will be provided. 

A table summarizes the 1943 completions in U.S.A. by States and districts, and 
gives other data. G. D. H. 


679.* Permian Basin, Panhandle : Three Ellenburger Discoveries Focus West Texas 
Interest in Ordovician. H. F. Simons. Oil Gas J., 27.1.44, 42 (38), 169.—During 
1943, 16 new wells were completed in the Embar-Ellenburger pool, Andrews County. 
The average depth was about 8000 ft. There were 13 Ellenburger completions, 
averaging 9200 ft., at Barnhart, Reagan County, 12 at Apco-Warner, and 8 at Abell, 
Pecos County. 

The Kermit-Ellenburger pool in Winkler County was opened at about 10,700 ft. 
Two other deep Ellenburger discoveries have been made in Winkler County. 

The Holt (Clear Fork) lime has provided a new pay in the Keystone pool. Two 
new Clear Fork pools were found, and the Fullerton pool was extended in Andrews 
County. Clear Fork production has been obtained in the Russell pool of Gaines 
County. The Fullerton (Clear Fork) pool has been extended 24 ml. south-east and 
1} ml. north-east, adding 3000 acres to the proven area. 

A new San Andres lime pool was opened in South-eastern Andrews County, and a 
scramble for leases followed, on the assumption that there is a platform parallel to 
the Central Platform. 

It is possible that a blanket Silurian producing horizon occurs in the southern 
part of the Permian Basin. A well in the McCamey pool found Silurian production 
at 7125-7200 ft. The other Silurian wells are 41 ml. to the west in the Shipley area 
of Ward County. 

8000 acres were added to the Slaughter pool, making its area about 78,000 
acres. 2000 acres were added to the Wasson pool, and 5000 acres to the Mascho 
pool. 

Tables give data on production, reserves, completions and wildcats by fields. 

G. D. H. 


680.* South-east New Mexico: Maljamar Extension and Discovery in Lea Result of 
More Wildeatting. Anon. Oil Gas J., 27.1.44, 42 (38), 174.—The Maljamar pool of 
Lea County, New Mexico, was extended 2} ml. north-east by a 96-bril. Grayburg 
lime producer, and 4 ml. south and 1 ml. east. The total increase in area was 1200 
acres. The San Simon field was opened by a 105-brl. well in the San Andreas lime 
at 4025-4126 ft. This is 5 ml. south-east of the West Eunice pool, and 5 ml. west 
of the South Eunice pool. The Fenton field of Eddy County was opened in the 
Delaware sand. The Benson pool and Turkey Track pool were opened by relatively 
small wells. 

1280 acres was added to the producing area of the Grayburg-Jackson field. The 
Square Lake field was extended by 800 acrés. 

Two deep Ellenburger exploratory tests are under way in Lea County. 

Tables give statistics on production, reserves and completions by fields. G. D. i. 
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681.* South-west Texas: Numerous Extensions and Discoveries Indicate Another 
Active Drilling Year. T. F. Smiley. Oil Gas J., 27.1.44, 42 (38), 179.—Substantial 
additions to reserves were recorded in South-west Texas during 1943. Oil produc. 
tion in the Rio Grande Valley rose from 272,000 brl./day in October 1942 to 735,620 
bri./day in October 1943. Nine new fields have been opened in Starr, Hidalgo, 
Willacy, Jim Hogg, and Brooks Counties. 

Two major extensions have been made to the Willamar field, which has been 
extended 2 ml. south and 1 ml. north. A new Vicksburg pool has been opened 4 ml. 
north of the Alta Mesa pool, Brooks County. The Slick pool of Goliad County was 
opened in the Wilcox. The structure is reported to be large, and to have a thick 
pay-sand. Another discovery in Goliad County was the Tirrell Point field, which 
produces from the Frio. Wells cbtain oil from depths of about 4000 ft. in the 
Hobson field@f Karnes County. The Runge field was discovered in the same county, 
and lies 7 ml. north-east of the Hondo Creek pool. 

In South Central Texas the 65 wildcats gave only one small producer, in Atascosa 
County. 

Tables give production, reserve and completion data. G. D. H. 


682.* Eastern Texas : New Hope Field Shows Best Prospects for Development. Hi. F. 
Simons. Oil Gas J., 27.1.44, 42 (38), 186.—During 1943, 115 wildcats were completed 
in Eastern Texas, but only 5 new fields were found. New Hope, Franklin County, 
appears to be the best discovery. It produced from the Rodessa at 7295-7305 ft. 
and from the Travis Peak at 7902-8089 ft. in the discovery well. 120 acres have 
been proved. The seismograph picture indicates a large structure. 2 ml. north- 
west of the discovery well a dry well has been drilled. 

The Manziel (Cartwright) pool of Wood County was opened by a 248-brl. wel! in 
the Paluxy sand at 6244-6319 ft. Seven oil-wells and 3 dry holes have been drilled 
since the discovery well. The Travis Peak has shown good oil possibilities in a drill- 
stem test at 8758-8768 ft. in a new well. The Henderson pool of Rusk County was 
opened by a 232-brl. well in the Pettit lime at 7250-7264 ft. The Georgetown lime 
has given production on the west side of the Hawkins field. 

Three major extensions were made to the Carthage gas-field in Panola County. 
There are indications of oil production in the vicinity of this field, which is one of 
the largest gas reserves in the State. Quitman was the most active pool, with 54 
new oil-wells. The producing area increased by 2000 acres, and the pool is still 
undefined. Only 500 acres were added to the Hawkins pool of Wood County. 81) 
acres were added to the Kildare field in Cass County. 

Tables give production, reserve, and completion data by fields. G. D. H. 


683. California : Net Reserves Decline as Production Rises Sharply. L. P. Stockman. 
Oil Gas J., 27.1.44, 42 (38), 191.—Although eight oil-fields and 6 gas-fields were found 
in California in 1943, the crude-oil reserves were reduced by more than 220,000,000 
bri. The 1943 production was 284,286,000 brl., and the 1944 production is likely to 
be higher. 

1447 wells were completed in 1943, 1150 finding oil and 30 natural gas. The 
footage was 4,793,042 ft. compared with 3,358,705 ft. in 1942. 

Tables give production, reserve, and completion statistics by fields. G. D. H. 


684.* Michigan : Ratio of Producers Rises as Exploration Increases. Anon. ©! 
Gas J., 27.1.44, 42 (38), 194.—The Goodwell field, Newago County, Michigan, seems 
to be the best of the 1943 discoveries, although its output has fallen since the peak 
of 2000 bri./day in September, and recent extension wells in the north and north- 
west have produced substantial amounts of water. Production as from the Traverse. 
The reserves are estimated to be 2,151,000 brl. Osceola County, with Evart and the 
new fields, Cedar and Rose Lake, was the most active area in Michigan. Evart is 
reported to have a reserve of 5,597,000 brl., and produced 1,005,000 bri. in 1943. 

The Reed City field is gradually declining in output. 

The Salina is to be tested in a deep well in the Kawkawlin field of Bay County. 
In this same area in 1942 a 10,447-ft. well found the St. Peter dry, but was completed 
in the Salina for 7,000,000 cu. ft. of gas with 30-50 brl. of condensate daily. The 
St. Peter was found to be dry in a 6599-ft. test in Ingham County. 


Oil G 
comp 
and n 
tests 
field 1 
that 
The 
produ 
1825 
A fai 
Bonit. 
limest 
the 
been | 
at dey 
Du 
produ 
1000— 
Pro 


686.* 
T. R. 
Rocky 
tions | 
in the 
39 | 
develo 
The 


Lorim 
had ne 

Litt 
in swa 
a deer 
appear 
Utopia 
ance, 1 
Ingom 

Exte 
Cutbar 

Prod 


687.* ] 
tions F 
were 
comple 

Pine 
first Ww 


east fla 


A’ 
and s 
250 b 

sand 
and 6 
Pre 

and 8 
The 
Wyorm 
Wyom 
A 


ther 
ntial 
due. 
620 
algo, 


heen 
ml, 
was 
hick 
hich 
the 
nty, 


CO8& 


lime 


nty. 
e of 
1 54 
still 


SOO 


ABSTRACTS. 2294 


A wildcat 1 ml. south of the Wise field, Isabella County, is testing the Dundee, 
and seems likely to be a success. In Deep River Township, a well has flowed 200— 

250 brl./day from the Dundee at 2839-2840 ft. This well is 4 ml. north of a Berea 
sand gas-well in the Deep River gas field, 3 ml. north-east of the North Adams field, 
and 6 ml. south of the old Clayton field. 

Production, reserve, and completion data are tabulated by fields. G. D. H. 


685.* Canadian Fields: Drilling Activity Shifts to Outlying Areas. V. Lauriston. 
Oil Gas J., 27.1.44, 42 (38), 197.—In 1943, Canada produced 10, 048,199 brl. of crude, 
compared with 10,401,166 bri. in 1942. Alberta provided about 99% of the total, 
and most of the Alberta production came from Turner Valley. A number of marginal 
tests are being drilled at Turner Valley, and it does not seem impossible that the 
field may be extended. A well was drilled to test the Devonian, but failed to reach 
that horizon because of faulting. 

The Vermilion field of eastern Alberta has been developed into the second largest 
producing area in the province. It obtains low-grade crude at a depth of about 
1825 ft. Good results have been obtained in the Taber field of southern Alberta. 
A fair producer has been completed at a depth of 5080 ft. in the Madison at Del 
Bonita. In the Ram River—Clearwater area a well was completed in the Devonian 
limestone at 4340 ft., giving 133 brl./day. A 5,000,000-cu. ft. gasser was drilled in 
the Pouce Coupe area. North of Edmonton in the Athabasca district a gas-well has 
been drilled, and another well has encountered seemingly commercial oil showings 
at depths of about 1640 ft. 

During the first half of 1943 the Fort Norman field produced 89,929 bri. 27 
producers have been drilled. Oil comes from the Devonian limestone at depths of 
1000-2100 ft. 

Production and completion statistics are given by fields. \ G. D. H. 


686.* Rocky Mountain Area: Rise in Drilling Reffects Record Breaking Discoveries. 
T. R. Ingram. Oil Gas J., 27.1.44, 42 (38), 199. 415 wells were completed in the 
Rocky Mountain area in 1943, compared with 383 in 1942; 263 of the 1943 comple- 
tions gave oil. The bulk of the new production was found in Wyoming, principally 
in the Elk Basin field, where Tensleep production was found in 1942. 

39 gas-wells were completed in 1943, against 80 in 1942, showing the reduced 
development rate in the Bowdoin gas field of Montana. 

There were 11 oil discoveries, 4 being new producing formations, 4 gas discoveries, 
and 8 extensions. 

The major discovery was in the Sundance on Steamboat Butte, Fremont County, 
Wyoming. Embar production was found on the Gebo dome, Hot Springs County, 
Wyoming. 

A small discovery in the Muddy sand seems to have been made at Clark’s Lake, 
Lorimer County, Colorado. Lower horizons down to and including the Sundance 
had non-commercial shows. 

Little Buffalo Basin, Wyoming, has not had a production test, but gave 135 br. /day 
in swabbing. Horse Creek gave a little oil in the Muddy which was passed in drilling 
a deep test. The Frannie and Oregon discoveries were in the Madison lime. It 
appears that the first will be small. Small discoveries were made at Gage, East 
Utopia, and Brady in Montana. The 4 gas discoveries also are not of major import- 
ance, the best being Douglas Creek, in Colorado, which gave 9,700,000 cu. ft./day. 
Ingomar in Montana gave 8,200,000 cu. ft./day. 

Extensions to old fields were made at North McCallum (Colorado), Kevin-Sunburst, 
Cutbank, Midway (Montana), Bjlot Butte, Oregon Basin, and Lost Soldier — 

Production, reserve, and completion data are given by fields. » a By 


687.* Louisiana Gulf Coast : Exploratory Wells Rise While Field Development Opera- 
tions Fall Sharply. Anon: Oil Gas J., 27.1.44, 42 (38), 203.—During 1943, 360 wells 
were completed in coastal Louisiana, compared with 434 in 1942. 53 wildcats were 
completed, against 48 in 1942. 

Pine Prairie and Vinton were the most active fields in 1943, the former finding the 
first Wilcox production of that area, and also opening Sparta production on the south- 
east flank of the dome. More good wells were opened in the Bear field, Beauregard 
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Parish. The discovery well, completed in April, gave 15] bri./day from the Frio, 
at about 6500 ft. The Reddel pool was opened in November, the discovery well 
flowing 156 brl./day from the Sparta at about 12,000 ft. 
The deepest oil-field production in the world was established in the DeLarge field, 
where 5,970,000 cu. ft. of gas daily is obtained from 13,502 ft. 
Production, reserve, completion, and wildcat data are tabulated by fields. 
G. D. H. 


688. Appalachian Fields : Deep Production Search Continues Despite Failures. Anon. 
Oil Gas J., 27.1.44, 42 (38), 207.—Results in the eastern fields in 1943 were not very 
encouraging. Continued search for deeper producing horizons, Lower Devonian 
(Onondaga-Corniferous limestone and Oriskany sands), or in rare cases the Silurian 
(Newburk, Clinton and Medina) resulted mainly in geological information and little 
if any commercial production. 

In southern West Virginia an interesting gas development was carried on in Raleigh 
and Wyoming Counties. Here considerable Big Lime gas has been shut in, as well 
as some from the Ravenscliff sand. tely some Berea gas has been developed. 

Well completion data are tabulated for each month in 1943. G. D. H. 


689.* Oklahoma: Anadarko Promising. C. Hoot. Oil Gas J., 27.1.44, 42 (38), 
209.—120,559,000 brl. of oil was produced in Oklahoma in 1943, while the new 
reserves discovered were estimated to total only 35,075,000 bri. Both field and 
wildcat completions were at about the 1942 level, but there were 10 fewer oil 
discoveries. 

Interest has been stimulated in the area just east of the Anadarko basin and west 
of the Nemaha ridge. The Washita Mountain Range of south-western Oklahoma 
may also come into the picture soon, and more than 30 seismic crews are operating 
west of the ridge. 

The West Edmond pool found in Oklahoma County covers some 840 acres and 
has a reserve estimated at nearly 15,000,000 bri. 

Information on production, reserves, completions, and wildcatting is tabulated by 
fields and districts. G. D. H. 


690.* North Central Texas : Strong Market Position Aids Deeper Development. Anon. 
Oil Gas J., 27.1.44, 42 (38), 214.—The number of completions in North Central Texas 
rose steadily each month in 1943, from 52 in February to 141 in December. 330 
wildcats were drilled and 57 found oil; 11 of the discoveries were deeper or shallower 
sands in known fields. 25 out of the 40 main discoveries were deeper than the 
Strawn. There were 10 discoveries in the Caddo lime, 9 in the Strawn, 7 in the 
Mississippian, 3 in the Ellenburger, and 2 in the Marble Falls and Bend. 

At Walnut Bend in Cooke County, where there was already Ellenburger, Simpson, 
upper and lower Strawn production, oil was found in the Winger sand at 5495-5535 ft. 
The Winger is a member of the Strawn series. There was considerable development 
in the Mississippian and Strawn pays in the Joy pool, Clay County. The Stephens 
pool of Southern Clay County is a Mississippian find, the discovery well giving 483 
bri. of oil and 36% of water from 6011 ft. The Burns-Midway and Bellevue pools 
are also Mississippi lime discoveries. Wildcats in Young County gave 3 Mississippian 
and several Bend discoveries. The Consolidated pool in Wilbarger County was 
extended by an Ellenburger completion at 4429-4434 ft. Illinois Bend (Montague), 
West (Wichita), and McDonald (Jack) were the better Strawn sand pools opened in 
1943. 3 ml. south of Wichita Falls an Ellenburger discovery was made late in the 
year. Initially it flowed 1224 brl./day from 4429-4434 ft. The Taylor field in 
Archer County was opened by an Ellenburger well which gave 875 brl./day from 
4940-4970 ft. The Dangelmayer pool of Cooke County was also an Ellenburger 
find. 

Production, reserve, and completion statistics are tabulated by fields. 

G. D. H. 


691.* Exploration Unfruitful in West Central Texas Area. Anon. Oil Gas J., 27.1.44, 
42 (38), 217.—Out of 150 tests drilled in West Central Texas in 1943, only 9 new 
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oil-fields were found, and 3 new pays developed. Multi-zone production was developed 
in the Wimberly pool of Jones County. Mississippian production was found in 2 old 
pools in Stephens County. A new pay was found in the Noodle Creek lime of the 
South Noodle pool, Jones County. At Wimberly the productive zones are the 
Flippen lime at about 2100 ft., the upper Hope lime at about 2240 ft., the lower 
Hope or Brookover at 2300-2340 ft., and the Gunsight at 2360-2550 ft. All are 
reef limes. The Hardy pool was opened 7 ml. north of Anson, finding oil in the 
Canyon sand at 3692-3700 ft. The Canyon pay is uncommon in this district. 
Production, reserve, and completion data are tabulated by fields. G. D. H. 


692.* Illinois Field Report Wildcatters Find 75 Oil Wells in 15 Counties in Search for 
New Pools. Anon. Oil Gas J., 27.1.44, 42 (38), 223.—75 wildcats found oil in 
Illinois in 1943, most of them being extensions, but more than a score of new pools 
were opened. The most active fields were lola, Carmel, Clay City, Phillipstown, 
and Dale-Hoodville. 

Attempts to discover oil in the St. Peter sand have failed so far, and no important 
discoveries were made in the search for Devonian lime production. 

There was fairly rapid development of the discoveries at West Lancaster, North 
Calvin, and South Covington. In the older pools there was considerable development 
in the Clay City, Sailor Springs, and Dale-Hoodville areas. 

Production, reserve, wildcat, and completion data are tabulated by fields. 

D. H. 


693." Texas Gulf Coast: Several New Pools Indicate Major-Production Caliber. 
T. F. Smiley. Oil Gas J., 27.1.44, 42 (38), 227.—163 wildcats were completed on the 
upper Texas Gulf Coast in 1943, but there were only 13 oil-producers and six gas-wells 
among them. Four new fields were opened in Wharton County. The discovery well 
of the Louise field gave 2,500,000 cu. ft. of gas/day. 6 ml. south of El] Campo, near 
the Jackson County line, oil has been found in the Frio sand. 

The Stowell field of Jefferson County has been extended 2 ml. to the north by a 
486-brl. Frio sand producer. One excellent oil-sand has been found in the big Katy 
gas-field. The oil-well is 24 ml. north of the nearest gas production in the Katy field. 

Production, reserve, and completion data are tabulated by fields and months. 

G. D. H. 


694.* Kansas : Discovery Wells Increase 32 per cent. Anon. Oil Gas J., 27.1.44, 
42 (38), 232.—In Kansas total completions rose by 14% in 1943, and wildcats rose 
by 32%. There were 22 discoveries and 10 extensions, which added 38,000,000 bri. 
of oil to the State’s reserves. 

The Carmi Arbuckle pool now covers some 2500 acres, and the proven reserve is 
conservatively estimated at 15,000,000 brl. The field has a few Simpson wells. 

The Peace Creek and Zenith Viola lime pools have been joined. Production at 
Peace Creek fell off sharply during the last part of 1943. The field has not been 
fully defined. 

Commercial production was developed in the Salina basin during the year. The 
Salina pool indicates a trend running north from Zenith, Wherry, and the Lindsborg 
pools, all of which are in the Viola lime. Discovery of the Hunter Mississippian chat 
pool extends the trend running north from Burrton, and shoe-string pools north 
of it, through McPherson and Roxbury. Hunter has prospects of becoming a major 
producing area. There may be a fault on the east side of the field. 

Development is continuing along the Barton Arch, and there are promising struc- 
tural highs in north-west Kansas. The Studley pool of Sheridan County may be the 
forerunner of Lansing production in north-western Kansas. 

The oil production to the end of 1943 and the estimated reserves at the end of 
1943 are tabulated by fields, and the wildcat and other completions are summarized 
by fields. G. D. H. 


695.* Forest City Basin. Anon. Oil Gas J., 27.1.44, 42 (38), 238.—In the Forest 
City Basin during 1943, Nebraska had 7 oil-wells and 35 dry holes, Kansas had 12 
oil-wells, Missouri had 2 oil, 1 gas, and 21 dry holes, and lowa had 1 dry hole. 

G. D. H. 
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696.* North Louisiana, Arkansas : Activity Concentrated in South Arkansas District. 
Anon. Oil Gas J., 27.1.44, 42 (38), 242.—Production and drilling dropped consider. 
ably in North Louisiana during 1943, but the reverse was true in Arkansas. 34 oil. 
wells were obtained out of 59 completions in Arkansas, and the production increased 
by 1,040,000 brl. during 1943. Three areas were extended, and one other discovery 
was made. 4 ml. west of the Atlanta pool, oil was found in the Cotton Valley and 
Smackover zones at depths of 7212-7216 ft. and 8294-8300 ft., respectively. The 
production was 779 brl./day. An eastern outpost was drilled to the Rainbow City pool, 
and oil was found in a sand at 2770-2774 ft. The Stephens pool of Ouachita County 
was extended nearly 2 ml. north into Nevada County. The discovery well produced 
336 bri./day from a sand at 3040-3046 ft. In Columbia County, north-west of the 
Mount Holly pool of Union County, production was found in the Cotton Valley at 
5896-5900 ft. 

The greatest producers in 1943 were Magnolia, Smackover, Schuler-Jones, and 
Midway, which yielded 6,000,000 brl., 4,500,000 brl., 4,000,000 brl., and 2,000,000 
brl., respectively. 

During 1943, 133 wells were completed in North Louisiana. The Holly Ridge poo! 
was opened in the marine Tuscaloosa at 8399-8434 ft. The discovery well flowed 
388 brl./day of 37-5-gravity oil. Two equally large offsets have been brought in. 

Tables give the production during 1943, the cumulative production to the beginning 
of 1944, and the estimated reserves at the beginning of 1944, by fields in North 
Louisiana and Arkansas. The wildcat and other completions are summarized by 
fields, for these two areas. G. D. H. 


697.* Florida Discovery and Four New Mississippi Fields Draw Attention. Anon. 
Ou Gas J., 27.1.44, 42 (38), 249.—During 1943 oil was discovered in Florida, and 4 
new fields in Mississippi have attracted attention. The Florida discovery was at 
Sunniland, Collier County, and produced 77-3 bri./day of oil with a considerable 
amount of water from a total depth of 11,626 ft. 

Eucutta, Wayne County, seems to be the most important of the Mississippi fincs. 
Oil is obtained from the Tuscaloosa at about 6670 ft. The productive area is 
estimated to be about 100C acres, and the reserve 2,500,000 bri., although the dis- 
covery well is so far the only producer. The Brookhaven dome of Lincoln County 
also produces from the Tuscaloosa at 10,288 ft. after plugging back. The Wilcox 
is productive at 5880 ft. in the Cranfield area of Adams County. The reserve is 
estimated to be 1,000,000 bri. 

Small discovery wells have been drilled south-west of Natches, Adams County, 
and north-west of the old Jackson gas field. The former produces from the Tusca- 
loosa at 10,440 ft., and the latter from the Woodruff at 4367 ft. 

Substantial oil and gas showings have been found and favourable tests made in a 
wildcat in the Eutaw, in Jasper County. G. D. H. 


698.* Ohio Operators Centre Work on Proven Fields. Anon. Oil Gas J., 27.1.44, 
42 (38), 249.—No new fields were found in Ohio in 1943, but numerous extensions to 
old fields were made. The West Zanesville pool was opened by the largest Clinton 
sand oil-well ever completed in Ohio; most of the other wells completed in this pool 
have given gas or been dry. 

The main Clayton field is now defined and nearly drilled up, and a north-east 
extension has been found. A promising oil-well was found south-east of the Brush 
Creek gas-field. A new Pennsylvania-grade pool was discovered in Perry County at 
the east end of the New Straitsville field. Near Woodsfield in Monroe County a 
producer has been drilled which probably obtains oil from one of the Warren sands. 
The Hinckley and Granger pools in Medina County have been extended. 

A table summarizes the 1943 completions by months. G. D. H. 


699.* Twenty-Two Wildcats Hit Oil in Western Kentucky. Anon. Oil GasJ., 27.1.44, 
42 (38), 250.—During 1943, 22 wildcats found oil in Kentucky, and 122 were dry. 
The most active areas were Daviess, Henderson, and Union Counties, where rich 
production was found, but there have been numerous dry holes. 
The 1943 completions are summarized by counties, and monthly totals are given. 
G. D. H. 
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700.* Three New Fields Compare Unfavourably in Indiana. Anon. Oil Gas J., 
27.1.44, 42 (38), 252.—Only 3 new fields were opened in Indiana in 1943, compared 
with 12 in 1942, The North Owensville pool of Gibson County produces from the 
McClosky, and has 6 producers. 

The Upton pool of Posey County was opened in December, in the Tar Springs sand 
at 2142-2150 ft. It flowed 230 brl./day initially, and then pumped 115 bri. of oil 
and 20 bri. of water. The Newtownville field of Spencer County was opened in 
November by a 10-brl. well at a depth of 802 ft. 


The 1943 completions are summarized by counties and monthly totals are given. 
G. D. H. 


701.* Completions in all Fields. Anon. Oil Gas J., 27.1.44, 42 (38), 281.—In the 
week ended 22nd January, 1944, there were 324 completions in U.S.A., 187 giving 
oil, and 36 gas. These totals are slightly below those of the previous week. 

A table summarizes the completions by States and districts, giving the totals to 
date in 1944. G. D. H. 


702.* Daily Average Production for Week. Anon. Oil Gas J., 27.1.44, 42 (38), 
283.—A table gives the oil production of U.S.A. by States and districts during the 
week ended 22nd January, 1944. The production of distillate and allied products, 
and the P.A.W. oil quotas, are given for the same week, as well as the 1944 total to 
22nd January and the total for the same period in 1943. G. D. H. 


703.* Monthly Wildcat Completions, October-December. Anon. Oil Gas J., 27.1.44, 
42 (38), 293.—A table gives by States and districts the numbers of oil-, distillate-, 
gas-producing, and dry wildcats completed in U.S.A. in each of the months October, 
November, and December, 1943. G. D. H. 


704.* Summary of Operations, December 1943. Anon. Oil Gas J., 27.1.44, 42 (38), 
293.—A table summarizes by States and districts the results of completions in U.S.A. 
during December 1943. It gives the numbers of completions of different types, and 
in different depth ranges, as well as the total footage. California and the Appalachian 
area showed a decline in completions as compared with the November rate, but in 
most other areas there was little change. G. D. H. 


705.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 27.1.44, 42 (38), 
303.—The wildcat completions and discoveries in U.S.A. in the week ended 22nd 
January, 1944, are summarized by States and districts, with the 1944 totals to the 
22nd January, 1944. 

Eight oil discoveries and two distillate discoveries were made out of 51 wildcat 
completions during the week ended 22nd January, 1944. G. D. H. 


706.* Further Rise in World Production Due After 1943 Peak. Anon. Oil Wkly, 
31.1.44, 112 (9), 64.—The 1943 world oil production was about 2,271,818,000 brl., an 
all-time record, and the 1944 production may be 10% higher. The 1943 figure was 
10-8% above that for 1942. During 1943, U.S. produced 1,501,903,000 brl. of crude, 
8-3% more than in 1942, and 7-1% more than in 1941. The 1943 Venezuelan pro- 
duction exceeded the 1942 figure, but did not reach the record figure of 1941. The 
same is true of Colombia, and both countries are expected to show large increases in 
1944. It is probable that the Russian production in 1943 was approximately equal 
to that for 1941, and the 1944 figure is likely to be higher. 

It seems probable that the Iraq production in 1943 was 50% above the 1942 figure 
of about 15,000,000 brl. Before the war the output was above 30,000,000 brl./year. 
Iran has continued to produce at pre-war rates, and Bahrein and Saudi Arabia 
equalled or exceeded their outputs in other recent years. 

During 1943, the Japanese may have produced considerably more oil in the East 
Indies than in 1942, having had nearly two years for rehabilitation. 

U.8. and World production are presented graphically by years from 1910 onwards. 

G. D. H. 
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707.* World Crude Oil Production, by Countries by Years. Anon. Oil Wkly, 31.144, 
112 (9), 66.—The annual crude oil production is given by countries from 1857 onwarus, 


G. D. H. 


708.* Texas to Dominate Industry to a Larger Degree in 1944. Anon. Oil Wkly, 
31.1.44, 112 (9), 71.—Texas was chiefly responsible for the U.S. peak annual output 
in 1943, and at the end of the year it was giving a substantially larger share of the 
country’s production and well completions than at the beginning of the year. 
Further increases will be required of Texas in 1944 if U.S. is to produce enough oil 
to meet its consumption needs. 

Exclusive of distillate, Texas was producing 1,892,700 bri. of crude/day at the 
end of 1943, 500,000 brl./day more than in December 1942. When pipe-line outlets 
for West Texas are completed, Texas will produce at least another 100,000 brl. /day. 

Texas has more undrilled locations than any other State and discovered more 
fields than any other State in 1943. In December 1943 Texas provided 26-9% of 
the U.S. completions, compared with 18-8% in December 1942. 

Due to the dominance of Texas, P.A.W. District 3 is the most important oil region 
in U.S.A. District 3 was given 57% of the U.S. oil at the end of 1943, against 49-8°,, 
at the end of 1942. The daily output was nearly 2,500,000 brl. in December 1943. 

Louisiana, Arkansas, and New Mexico produced more oil than in 1942. 

District 5 (California) gave the second most important gain in production ani 
drilling in 1943, but it is doubtful whether it can rise much above its present producing 
level. It‘ave 18-9% of the nation’s oil in 1943, compared with 17-9% in 1942. 
Its 1943 completions totalled 1477 against 826 in 1942. 

Three of the States (Illinois, Oklahoma, and Kansas) in District 2 were producing 
less at the end of 1943 than at the beginning, leading to a total decline of nearly 
90,000 bri./day. District 4 produced a little more oil in 1943 than in 1942, and some 
important new fields were found. District 1 produced less and drilled less in 1943 
than in 1942. At the end of the year it was giving 1-4% of the nation’s daily crude 
output, although it accounts for 21-8% of the completions. 

Production and completion data are tabulated for the five P.A.W. Districts, with 
data for the separate States. G. D. H. 


709.* Reserves Decline as Less New Oil Discovered than Produced. Anon. (// 
Wkly, 31.1.44, 112 (9), 78.—U.S. found 1,174,363,000 brl. of new oil in 1943, which 
was 327,540,000 less than the production. Thus the known underground reserves at 
the end of 1943 were 19,755,253,000 brl. Most of the new oil was added by continued 
development and extension of fields found prior to 1943. Development of new fields 
and new pays found during 1943 gave 558,138,000 brl. of new oil. However, many of 
the new fields had only a few wells at the end of the year, and so their resesyes may 
be increased after further drilling. 

Most of the States found less oil than they produced. Oklahoma and California 
showed sharp declines in reserves in 1943. In Wyoming, 108,800,000 bri. of oil 
was discovered in 1943, 93,800,000 brl. being in new fields and pays. This State 
produced only 33,413,000 brl. in 1943. California found 77,225,000 brl. of oil and 
produced 283,880,000 brl. in 1943: 

P.A.W. District 3 found 717,210,000 bri. of new oil in 1943 and produced 801,845,000 
brl., while the total reserves were estimated to be 13,921,638,000 brl. at the end of 
1943. Texas found 522,300,000 bri. of new oil in 1943, and the reserves were esti- 
mated to be 11,478,143,000 bri. at the end of the year. 121,250,00 bri. of new oil 
was found in Louisiana in 1943. 

Tables give by States the reserves at the end of 1942 and 1943, the production 
during 1942, and the new oil proved in 1943 through extensions, and through the 
discovery of new pools and pays. Curves show the production and the reserves 
discovered yearly from 1937. G. D. H. 


710.* Subnormal Gain in U.S. Producing Oil Wells. Anon. Oil Wkly, 31.1.44, 
112 (9), 106.—At the end of 1943, there were 410,125 producing wells in U.S.A.. 
2868 more than at the end of 1942. This increase was well below normal, for since 
1931 the average increase has been 7856 per year, and in the years 1936-1941 the 
average increase was 10,826 per year. 
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The average daily production per well was increased to the record high of 10-1 
bri., 0-8 brl./day well more than in 1942. This shows that it has been necessary to 
draw heavily on wells able to turn out more oil. 

Tables show the numbers of producing wells in U.S. and their average output, at 
the end of each year from 1921 onwards; and the numbers of flowing wells and wells 
on artificial lift in each State and district at the end of 1942 and 1943, with the daily 
average outputs at the end of each of these years. G. D. H. 


711.* U.S. Production at Peak During 1943; New Mark Likely in 1944. Anon. 
Oil Wkly, 31.1.44, 112 (9), 110.—During 1943 the U.S. crude production amounted 
to 1,501,905,000 brl., compared with 1,402,228,000 brl. in the previous record year 
in 1941. Texas produced 592,884,000 brl. in 1943, about 110,000,000 brl. more than 
in 1942. California produced 283,880,000 bri. in 1943, an all-time high. Louisiana 
produced 115,785,000 brl. in 1942, and 123,909,000 bri. in 1943, while Kansas pro- 
duced 97,636,000 bri. in 1942 and 106,060,000 brl. in 1943. In 1943 the Oklahoma 
and Illinois outputs were respectively 18,000,000 bri. and 24,000,000 brl. less than 
in 1942. 

Tables give the U.S. production by States and districts in 1941, 1942, and 1943, 
with the cumulative totals to the end of 1943; a list of the leading fields with the 
year of discovery, number of producing wells, and daily average well and field pro- 
duction at the end of 1943, and a list of the fields which have produced more than 
100,000,000 brl. each. G. D. H. 


712.* United States Crude Oil Production, by States, by Years. Anon. Oil Wkly, 
31.1.44, 112 (9), 114.—The annual crude oil production of U.S.A. is given by States 


from 1859 onwards. G. D. H. 


713.* Well Completions Drop 10 per cent. to Ten-Year Low. Anon. Oil Wkly, 
31.1.44, 112 (9), 118.—19,212 wells were completed in U.S.A. in 1943, compared with 
21,454 in 1942. The number of wells completed annually has been declining since 
1941, when there were 32,210 completions. 

5928 dry wells were drilled in 1943. 9528 wells gave oil, 1545 gas, and 76 distillate. 
427 wells were deepened in 1943. 1576 water-input wells, 91 gas-input wells, and 41 
salt-water-disposal wells were drilled in 1943. 1104 of the water-input wells were 
drilled in Pennsylvania, compared with 1620 in 1942. 60 of the gas-input wells 
were in Oklahoma. 

4370 wells were drilled in Texas in 1943 and 1822 in Illinois. 

The numbers of oil, gas, distillate, dry, water-input, gas-input, and salt-water- 
disposal wells drilled in U.S.A. are tabulated by years from 1923 — together 
with totals for the period 1859-1922. 


714.* Deeper Holes Drilled During Year but Footage is 10% Off. Anon. Oil Wkly, 
31.1.44, 112 (9), 124.—58,664,779 ft. of hole was drilled in completing the 19,212 
wells finished in U.S.A. in 1943. The footage was 65,179,338 ft. in 1942. The 
average depth of the 1943 completions was 3045 ft., compared with 3038 ft. in 1942. 

During 1943 34-2% fewer wells were drilled than in 1942. 17,176,176 ft. was 
drilled in Texas, with West Texas accounting for the greatest proportion of the 
State’s drilling. Kansas had 1748 completions, averaging 3302 ft. in depth. The 
Californian footage of 4,609,932 ft. was 31-4% more than in 1942. Louisiana’s 
ave well depth of 6675 ft. was greater than that ¥ any other State, and in South 
Louisi the average was 8976 ft. 

Water-input, gas-input, and salt-water-disposal wells accounted for 2,669,620 ft. 
of hole. The water-input wells were mainly in Pennsylvania and New York. 

The total completions, footage, and average depth per well are tabulated yearly 
from 1925 onwards. G. H. D. 


715.* Footage and Average Depths Drilled in United States in 1942 and 1943. Anon. 
Oil Wkly, 31.1.44, 112 (9), 126.—The following data are tabulated by States and 
districts : number of wells drilled for oil and gas in 1943, their footage and average 
depth; the number, footage, and average depth of unproductive outpost tests, and 
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e 
of unproductive wildcats, water-input, gas-input, and salt-water-disposal wells; the 
number, footage, and average depth of wells drilled deeper in 1943, and a summary 
for all the wells drilled in 1943, with comparative figures for 1942. G. D. H. 


716.* Highest Output of Natural Gas Recorded During 1943. Anon. Oil Wily, 
31.1.44, 112 (9), 140.—During 1943, the U.S. natural-gas production totalled three 
and a quarter trillion cubic feet, about a quarter of a trillion cubic feet more than 
in 1942. The industrial sales were 12-5% more than in 1942, the domestic sales were 
6-1% more, and the volume used in generating electric power was 26-6% more than 
in 1942. G. D. H 


717.* Producing Oil Wells and Crude Oil Production in U.S. Fields. Anon. (i) 
Wkly, 31.1.44, 112 (9), 146.—Tables give the following data about the U.S. oil-fields, 
grouping the fields according to States and districts: discovery year, number of pro- 
ducing wells and flowing wells at the end of 1943, daily production at the end of 
1943, production during 1943, and cumulative production up to the end of 1943. 

G. D. H. 


718.* New Gas Field Opened in Pinhorn Area, Alberta. Anon. Oil Wkly, 31.1.4, 
112 (9), 228.—A test in the Pinhorn area of Alberta has resumed drilling after pene. 
trating a 25-ft. gas sand at 2970-2995 ft. In a short test thie well flowed at a rate 


of about 5,000,000 cu. ft./day, with a bottom-hole pressure of 1300 Ib./sq. in. The - 


well is to be carried down to test thte Madison, the top of which is expected at 
3300-3350 ft. G. D. H. 


719.* Vermilion Most Active, Turner Valley Second. Anon. Oil Wkly, 31.1.44, 
112 (9), 228.—During 1943, 35 wells were completed in the Vermilion field, and 25 
at Turner Valley. 80 wells were completed in Alberta, the greatest number of 
completions in that province in any year. J. D. H. 


720.* Development Is Planned in Moose River Basin. Anon. Oil Wkly, 31.1.44. 
112 (9), 228. Further development of the oil-shale deposits in the Moose River 
basin of Northern Ontario, and the drilling of a number of wells in search of oil in 
the same area, are planned for 1944. The oil-shales are of Devonian age, and are 
associated with sandstone beds that have good reservoir characteristics over a large 
area of regional and local closure. Silurian underlies the Devonian, and outcrops 
south and west of the Moose River basin. G. D. H. 


721.* Hungary Oil Production Reported by Swiss Press. Anon. Oil Wkly, 31.1.4, 
112 (9), 228.—The Swiss Press reports that oil production in Hungary increased 
from 318,000 brl. in 1938 to about 11,000,000 bri. in 1942. Eight wells in the field 
discovered near Janoshalma in 1937 were producing a total of 1400 brl./day in 1938, 
and this field has been systematically drilled since 1938. A field was discovered 
near Bukkszek in 1938. G. D. H. 


722.* Withdrawals From Major Fields Forced Higher to Supply Growing War Demand. 
W. V. Howard. Oil Gas J., 3.2.44, 42 (39), 23.—87,354,000 brl. of the 107,994,000 
brl. increase in U.S. oil production in 1943 was obtained from the big producing 
areas. These 75 fields produced 55-5% of the nation’s oil, compared with 53-6%, 
from the 75 largest fields in 1942. 

During the past three yearsa.there has not been a single discovery in whigh pro- 
duction has risen to 10,000 bri./day. In 1940 Golden Meadow, Eola, and Tinsley 
rose in a single year from less than 1,000,000 brl. to a position among the leading 
75 fields, but only Tinsley remains in the group. In 1941 Johnsville, Benton, Hood- 
ville, and Olla entered the leading group from less than 1,000,000 brl., but all have 
dropped back since. In 1942, Haynesville made the only spectacular increase into 
the major producers, but in 1943 not one of the 75 leaders rose from even as high as 
2,500,000 bri. 

The average production of the leaders rose from 9,992,000 brl. in 1942 to 11,070,000 
bri. in 1943, but 19 of the fields showed a decline in production. The greatest number 
of major fields showing increased production was in Texas, with 24, and California, 
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with 19. In Texas, California, and Kansas the trend in the number of major fields 
has been upwards since 1940. Hastings, Webster, Thompson, and Anahuac, a group 
of Gulf Coast fields, showed a spectacular production inérease in 1943. 

The 75 major fields are listed with their production in 1942 and 1943, and diagrams 
show the trend in the numbers of major fields in some States and the age grouping 
of the major fields. G. D. H. 


723.* Colombia Wildcat Effort Gets Results. Anon. Oil Wkly, 28.2:44, 112 (13), 
63.—At the end of 1943 Colombia was credited with a total potential of more than 
70,000 bri. (day. 13,261,065 bri. of oil was produced in 1943, compared with 
10,428,273 bri. in 1942, and the 1943 exports were 46% above the 1942 figure. During 
1943 there was brisk bidding for concessions. On the De Mares concession Tropical 
Oil Company completed a 665-brl. flowing well, a fair-sized pumper, and a dry gas- 
well which was later converted into a 150-brl. pumper. At the end of the year the 
company was estimated to have a potential of 55,000 bri./day. Colombian Petroleum 
Co. completed three wells averdging 500 brl./day initially, and at the year end its 
potential was 12,000 bri. 

Shell interests have completed an important discovery well in the Department of 
Magdalena, and in the Meta Department Shell is drilling an interesting test in the 
Llanos country. Six wells were completed in the Casabe field in 1943. They 
averaged 500 brl./day Two dry holes were drilled. 

Socony—Vacuum Oil Co. completed a 260-brl. well and a dry hole on my a 
concession, 


724.* Extension Confirmed for South Taber Field. Anon. Oil Wkly, 28.2.44, 112 (13), 
63.—Three miles south of production in the Taber field, Alberta, a commercial pay 
has been found in the Taber sand. 34 ft. of oil-saturated sand was cored, with 2 ft. 
of water-sand below. The Ellis sand, 100 ft. deeper, is to be tested. A dry hole 
has been drilled on the east side of the structure. G. D. H. 


725.* Wells Completed in United States in Week Ended February 26th, 1944. Anon. 
Oil Wkly, 28.2.44, 112 (13), 72.—The field completions and wildcat completions in 
U.S.A. during the week ended 26th February, 1944, are tabulated by States and 
districts. 338 field wells were completed, 237 giving oil, and 28 gas, while there were 
87 wildcat completions, of which 14 gave oil and 3 gas. G. D. H. 


726.* Asserted Increase in Number of New Discoveries Offset by Poor Quality. W. V. 
Howard. Oil Gas J., 2.3.44, 42 (43), 34.—The number of reported discoveries has 
little significance unless it is broken down to separate what might be called discoveries 
made by production departments on one hand, and by exploration departments on 
the other. After discoveries of extensions and new pays, which are more accurately 
described as semi-development wells than as wildcats, are deducted from the number 
of discoveries reported, there remains a large number which do not result in the 
development of fields which are reported in production records. This is because the 
discovery peters out, or it is found to be an extension. Thus the number of new 
fields announced by reporting bodies almost invariably exceeds the number reported 
by organizations maintaining production records. Often a new field may not dis- 
appear by mergence for several years. For example, in 1939 discoveries were 
announced at Griffin, Keensburg, Calvin, and New Harmony in Illinois, and Griffin 
and Ribeyre Island in Indiana. North New Harmony was reported in 1940. Sub- 
sequently these seven pools were grouped into three, which are essentially a single 
field, tersected and divided by a State boundary. 

Examination of U.S. records shows that the ratio of ‘‘ actual discoveries" to 
“ reported discoveries ”’ has declined steadily since 1939. Since 1937 there has been 
a small increase in the total number of actual discoveries of new pools from which 
production is reported. If, however, Illinois and Kansas are omitted, because both 
have had abnormally large numbers of fields which have merged, there is no longer 
an increase in actual discoveries. 

Data on the sizes of the discoveries show that the average size in 1943 was less 
than 10% of that between 1935 and 1938, and less than 20% of the average size in 
1939 or 1940. 
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Thus size asgvell as number must be considered. 

The estimated proven reserves of U.S.A. rose steadily until Ist January, 1943, 
because of proven additions to old fields, but only in 1940 did estimated reserves 
from new pools equal as much as half of the year’s output during the past five years, 
U.S.A. has currently largely exhausted the potentialities of its older pools, and new 
reserves added in 1943 were only slightly more than one-eighth of that year's 
production. G. D. H. 


727.* Galveston Bay Discovery Is On Trend with Fields of Sizeable Reserves. ©. H. 
Short. Oil Gas J., 2.3.44, 42 (43), 92.—Recently an important discovery well was 
completed in Chambers County, Texas. Its total depth is 8626 ft., and oil is obtained 
from the upper part of the Frio at 8125-8146 ft. A preliminary test gave 324 brl. day 
of 40-8-gravity oil, through a 5/32-in. choke, with a gas—oil ratio of 560 cu. ft. /bri, 
The well is in an area complicated by faults which control oil accumulation on this 
trend, along which are the Oyster Bayou, Willow Slough, Seabreeze, and Red Fish 
Reef pools. The discovery is separated from the@Red Fish Reef field by a fault 
with a throw of about 600 ft. It seems likely that there may be other producing 
sands. Dry wells have previously been completed in this area, one being about 
2 ml. to the north-east and 8875 ft. deep, while the other is 2000 ft. south-west of 
the discovery, and 10,004 ft. deep. G. D. H. 


728.* Navy’s Oil Reserve in Alaska May Be Explored. Anon. Oil Gas J., 2.3.44, 
42 (43), 40.—The opening of the Navy’s 35,000 sq. ml. untouched oil reserve at Point 
Barrow, Alaska, is being urged. Oil seepages have been known in this area for many 
years, and those at Cape Simpson are believed to arise from a slightly fractured 
reservoir rock with a fault vent to the surface. Eight major anticlines suitable for 
oil accumulation cross the area from east to west. The weathered oil samples are of 
18-6° A.P.I. gravity, and contain a valuable lubricating-oil fraction. G. D. H. 


729.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 2.3.44, 42 (43), 105.— 
During the week ended 26th February, 1944, 11 oil, 2 distillate, and 5 gas discoveries 
were made in U.S.A. out of 77 wildcat completions. Kansas and Oklahoma had 7 
new oil discoveries, 2 in each State being classed as large wells. One well is on the 
south-west flank of the Anadarko Basin in Washita County. In Rooks County, 
Kansas, an Arbuckle well was completed at a depth of 3647-3650 ft., with an 
estimated production of 1300 brl./day. 

Two large flowing wells were completed in the Lower Gulf Coast and South Texas 
areas. One is 4 ml. north-east of the Alta Mesa pool. Its potential is 178 brl./day, 
from 6878-6887 ft. 

The results of wildcat completions in the week ended 26th February, 1944, are 
tabulated by States and districts, together with cumulative data for 1944. 

G. D. H. 


Drilling. 


730.* War Scarcities Prompt Skilful Use of Available Drilling Tools. H. F. Simons. 
Oil Gas J., 30.12.43, 42 (34), 156.—The development of drilling equipment during 
the year is reviewed. Little new or revolutionary equipment has been offered, the 
drilling industry having been cut off both from its usual supply of material and from 
technical skill. The chrome—nickel steels favoured by drilling men have gone off the 
market, and the manufacturer of oil-field tools and equipment has resorted to heat- 
treating to obtain from the national emergency (NE) steels a product having the 
desired strength and resistance to wear. The success of the manufacturers in doing 
this has been very encouraging, and in some cases, through the development of the 
proper heat-treating technique, plus some redesign of a particular item, they have 
actually improved performance. The drilling equipment and tool situation were 
not bad as the year drew to a close. Drilling rigs were generally in fair condition, 
and replacements appeared to be available after a wait of 4-9 months. Some manu- 
facturers were ending contracts for war items, and it appeared as though they would 
be permitted to make equipment for the essential oil industry. Most critical item was 
tool joints, which require, in addition to high-quality steel, much machine work for 
threading and facing. Various problems connected with drilling are reviewed. 

The year may be singled out for the use of reversed circulation. There has been 
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some discussion of using it for drilling the main portion of the hole, but the disadvan- 
tages continue to outweigh the advantages. There is always the problem of keeping 
the bit clean. This is accomplished in normal drilling by the jets in the bit, a high 
fluid velocity being thus obtained. Reverse circulation has been used to drill over 
600 ft. in one case, but this was through a very hard rock formation, and cleaning the 
bit was no problem. Salt water was used for a circulating fluid in this case. Where 
the formation is not gummy or sticky there appears to be no limit to the amount of 
hole which can be successfully drilled with reverse circulation. At present it is 
mainly used for completion and recompletion. 

The use of tubing for drilling, and special coring by means of reverse circulation so 
that the core is pumped up the tubing, formation testing whilst drilling, etc., are 
discussed. 

The use of hole-calipers, special acids for freeing pipes and other specific jobs, and 
of oil-base muds is briefly reviewed. Use of diamond bit to drill a section of flint in 
one area was attempted, and as long as chert was being drilled satisfactory perform- 
ance was obtained, but the intervening layers of softer material caused trouble. 
Soft formations clogged the cutting surface of the bit. For drilling harder forma- 
tions, a bit properly hard-faced with extreme abrasion-resistant metal appears still 
to be the best solution. A. H. i. 


731.* Use of Tubing for Drill Stem to Deepen Small-Diameter Hole. H. F. Simons. 
Oil Gas J., 30.12.43, 42 (34), 209.—For some types of well deepening or recondition- 
ing work, or for drilling in, it might be more convenient to use the tubing already on 
the job rather than to move in a special string of drill-pipe. The question has been 
whether the tubing could stand the abuse imposed upon it by that kind of work. 
This article describes a difficult deepening job in which tubing was used with little 
damage. In this well 682 ft. of hole was drilled through hard Ellenburger dolomite 
with a 2-in. string of tubing. In addition there was one fishing job. At the ter- 
mination of the work, approximately 60% of the tubing was still in condition for use 
as a production string, and some could be used after having the threads repaired. 
A comparatively few joints had to be discarded and converted into line pipe. There 
were no joints discarded during the deepening operation due to damage from drilling, 
but 15 joints were laid down when they showed leakage following acidization in 
which high pressures were used. 

Conclusions reached were that small-diameter tubing could withstand more abuse 
than had previously been thought possible, and consequently there need be no fear 
while using it in ordinary drilling in or reconditioning operations, that small-diameter 
tubing makes a poor substitute for drill pipe when everything is considered, and that 
it is possible to recondition and work in small-diameter holes despite the limitations. 
Normally, in drilling-in and reconditioning operations, the formations are compara- 
tively soft and unconsolidated, or at least poorly cemented. Drilling time in the pay 
zone is often as little as 1 min./ft. and not very often more than 5 min./ft. An 
accompanying drilling-time curve shows only a very few points where the drilling 
time was as little as 5 min./ft. Generally it was considered more than 10 min. /ft., 


and quite often more than 15 min./ft. The average cutting rate was 14-3 min. /ft. 
A. H. N. 


732.* Factors Involved in Design of Long Strings of Casing. H. M. Cooley. Oil 

Gas J., 20.1.44., 42 (37), 25-28.—Some of the properties of steel casing which require 

critical examination in casing-string design are collapse resistance, joint strength, 

internal-pressure resistance, biaxial stress effects, stretching of casing due to its 

weight when suspended, the effect of temperature change on length and the effect of 

column loading on strings in compression. Each item is briefly discussed. For all 
9.5 

of the usually encountered D/t values, collapsing pressure P = yP(2 _ 0-046). 

2YP(D/t — 1) For 


For values of D/t of less than 10, collapsing pressure P = —— (Dit? 
values of D/t above the highest value for plastic failure, collapsing pressure 
_ 62-6 x 10° 
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The first formula is of the same form as the original Stewart formula, and has 
been accepted by the A.P.I. Committee on Standardization of Oil Country Tubular 
Goods. It was derived by using the values of available collapsing pressure tests and 
then determing what formula and curve best fit the valves. The second formula 
applies to small-diameter heavy-wall pipe. It is Lame’s equation, and was accepted 
by the A.P.I. committee as giving a reasonable theoretical solution which would 
serve until adequate data were available for the range of D/t values of less than 14, 
The third formula was derived from the theoretical elastic curve equation which 
represents the upper boundary of available test results. This formula gives results of 
about 95% of the theoretical values. Safety factors are discussed. For joint strength 
the A.P.I. has adopted, for short couplings, the formula 


1 
P = C(33-71 — 
where C is a constant, varying with the grade of steel, and A is the area of metal 
under the thread. For long couplings a larger C value is used, and the 33-71 figure 
is replaced by 25-58. The resulting joint strength figures are average figures, and are 
closely in accord with the average of the test data which are available. Barlow's 
formula is used for internal-pressure calculations. 

It is desirable to use casing string&composed of several sections differing in weight 
or grade (or both) from each other. Obviously, casing of greater collapse strength 
is required for the bottom of the string, where collapse stresses are greatest, and 
casing of greater tensile or joint strength is needed at the top, where tensile stresses 
are greatest. It is generally believed that sufficient experience has been had with 
combination strings to justify an extension of their use. A. H. N. 


733.* Fluid Viscosity Key to Reverse Circulation. H.F. Simons. Oil Gas J., 20.1.4, 
42 (37), 41.—Reverse circulation is used in completion and recompletion practices. 
By the higher velocities obtained, low-viscosity oils such as crudes may be used as 
fluids to carry the cuttings up the drill-pipes. Stokes formula for carrying spherical 
cuttings in viscous flow and two other formule in which viscosity is unimportant are 
given, together with graphs showing speeds of cuttings and their diameters. The 
theory coincides with the practice, for even large pieces of steel are washed from the 
hole and up through the tubing during reverse-circulation operations. Most of the 
particles, or pieces, are flat or angular, but steel balls 0-5 in. in diameter have been 
washed out of the hole. Steel or iron parts lost in the hole can be washed out so long 
as they are small enough to pass through the tubing. Floats, casing shoes, and bit 
bearings cause no difficulty. After the particles reach a certain size, near that of the 
diameter of the tubing, their velocity approaches that of upward fluid stream, due 
to the inability of the fluid to bypass the particle. A 1}-in. core, for instance, would 
come to the surface very quickly, as there would be only approximately }-in. clear- 
ance between it and the 2-in. tubing. It is the high fluid velocity of the return 
stream which is the foundation of reverse circulation, plus the fact that the direction 
of the fluid stream may be changed at will, so that the wall of the hole may be washed 
with normal circulation, and then the debris brought into the well-bore washed out 
by reverse circulation. A. H. N. 
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734.* Oil Well Cementing. Part 1. C. A. Pitts. Petrol. Engr, February 1944, 
15 (5), 55-56.—The paper gives some practical and theoretical considerations on 
cementing casing in oil wells, and on subsequent squeeze cementing. The purpose 
is to aid in the solution of some of the difficult cementing problems encountered in 
to-day’s well completions. With this in view, only proved methods, known to be 
good cementing technique, are given. Under casing cementations, the causes of 
failure in cementing casing are discussed, and suggestions offered on how to overcome 
them. Under squeeze cementing, which is concerned theoretically with the mechanics 
of fluid flow in this operation, explanations are given for the reaction of various forma- 
tions to squeeze cementing, and the necessity for squeeze cementing at the proper 
time and place, together with an outline of the practice followed in testing completed 
squeeze jobs. 

The causes of failure of cementing jobs are given, in order of importance, as (1) use 
of insufficient cement ; (2) formation characteristics; (3) channelling. Under cause | 
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are included all cases in which too little cement is pumped into the annulus to cover 
properly the producing zones, whether due to an under-estimate of hole capacity, or 
to premature set of the cement slurry resulting in failure to displace the cement from 
the casing, or other cause. Under cause 2, formation characteristics, are included 
those cases in which sufficient cement, when so placed that channelling does not 
occur, will not prevent migration of fluids from one zone to another. Under channel- 
ling, cause 3, are included all those cases in which the cement slurry fails to fill the 
annulus between the casing and the wall of the hole below the top of the cement 
column in the annulus. 
The first part of the paper only deals with causes 1 and (2). A. H. i. 


735.* Controlling Wild Well in San Salvador Field. ©. C. Pryor. Petrol. Engr, 
February 1944, 15 (5), 57-58.—It is pointed out that with all the modern pre- 
cautionary equipment and technique, it is still possible to have blow-outs and other 
wild well disasters which are not attributable to irresponsibility or carelessness of the 
operator. Such a case is cited with C. C. de Cavazos No. 1, San Salvador field, 
Hidalgo County, Texas, which was originally drilled to 7800 ft. and completed as a 
distillate well at 7300 ft. two years ago. The operators decided to deepen it to 
11,000 ft., as a test well in an effort to find deeper productive formations. In pre- 
paring to drill, the operators were unable to remove the packer, which had stuck, 
and were forced to set a whipstock and drill around the packer. At 8000 ft. the bit 
suddenly topped a high-pressure formation, and the well quickly unloaded the drill- 
ing mud in the hole. An attempt to close the blow-out preventer failed when the 
line between the pump and preventer blew out with the rams only partly closed. 
Efforts to close the master valve with the pumps were unsuccessful due to a cylinder 
head blowing off the pump. Before the manual controls could be used to close the 
blow-out preventer, the cutting action of the entrained sand in the gas had cut the 
packing from the rams. The cutting action of the gas stream betweeen the drill pipe 
and rams of the preventer had resulted in the 2j-in. internal flush, 10-4 lb., grade D, 
drill pipe becoming badly cut. The procedure adopted in snubbing and controlling 
the well—after the drill-stem breaking in the well—is given, and illustrations depict 
the equipment used. A. H. N. 


736.* Triple Completions in Lake Creek Field. A. F. Barry and R. G. Biesele. 
Petrol. Engr, February 1944, 15 (5), 74.—In order to segregate the production from 
the three zones, the proper pack-off must be obtained between the various flow- 
strings. This is accomplished with two types of packers, removable and non- 
removable. After the packers are set, it is necessary to decrease the hydrostatic 
pressure at the sand face before there can be any flow of fluid into the well bore. 
The drilling mud must be displaced with a lighter fluid, either water or gas, or both. 
Free circulation from one annular space to another is necessary. For this reason, 
ports that can be closed at will are incorporated in each of the two inner production 
strings, two types having been used, the side-door-type choke and the slip or wash- 
joint-type choke. Each type of equipment has its special advantages or disadvan- 
tages, and particular conditions may make one more suitable than the other for any 
one well. The characteristics of the formations in the present field are discussed, 
followed by a description of the procedure adopted. 

The advantages of triple completion can be listed in three main categories : econo- 
mics, saving of steel and saving of time: (1) on the basis of economics, it is very 
apparent that there is a great saving in being able to obtain the production from one 
well that would ordinarily require the drilling of three wells. In this connection it 
must be remembered that the total cost of a well not only includes the actual cost 
of penetrating the formations, but also the building and maintenance of roads, and the 
time, man-power, and money expended to prepare a location for the drilling rig and 
actually to move in and set it up. Also, the surface-flow system is greatly simplified 
by the centralized production from three separate zones. (2) One of the materials 
of which there is a critical shortage at this time is steel. The major saving in steel 
is in tubular goods. Approximately 135 tons of high-quality casing and tubing are 
saved in this field by each triple completion. Obviously, there are other savings. 
On drill pipe alone there is a saving of about 15 tons of steel. A corresponding 
amount of critical material is saved on all the rig machinery. With an eye on the 
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future, it is also noteworthy that when the triple completion well ceases to produce, 
the 5-in. casing can be pulled in its entirety. Provided no serious corrosion has taken 
place, some 80 tons of casing can be salvaged. (3) Possibly the greatest advantage 
is the saving of time. a es 


737.* Equipment for Reverse Circulation. H.F. Simons. Oil Gas J., 3.2.44, 42 (39), 
121.—Any well being drilled by the rotary method with proper blow-out-prevention 
equipment, or any producing well equipped with casing, tubing, and a stripper-type 
tubing head can be reverse circulated with very little trouble. The circulating pump 
discharge needs only to be connected to the fill-up line (a 2- or 3-in. line to the casing 
below the blow-out preventer) of the drilling well, or to the casing wing on a pro- 
ducing well. Closing the blow-out preventer on the drilling well then permits cir. 
culation down the annulus and up through the drill pipe; in the producing wel! the 
stripper-type head already has the annular space seal off, so it is only necessary 
to start pumping fluid into the annulus. While any type drill stem may be used, 
the tubing installed for the producing string in the oil-well is most generally em- 
ployed. This obviously eliminates the necessity of hauling a special string of drill 
pipe to the location for the purpose of completing or recompleting the well. At first 
tubing was used with some trepidation, as it was not known how much drilling abuse 
it could withstand and still be used for a producing string. A recent operation in 
which tubing was used to deepen a well over 600 ft. through hard dolomite has demon- 
strated that there need be no fear of damage to the tubing in the ordinary reverse- 
circulation job. 

Characteristics of tubings and their advantages over drill pipes are discussed. 
One arrangement for transferring the drive from the rotary table to the round grief 
stem which permits continuous lowering of the drill pipe is a set of roller-type grips 
in a square case about 3 ft. in length; the outside of the square is the same size as 
a 6}-in. kelly, and fits into the kelly bushings. The case, with the serrated rollers 
in it, breaks in half across the diagonal of the square, and lugs and bolts with thumb 
nuts are provided so that it may quickly be put on and removed from the grief stem. 
This is necessary each time a connection is made. A more rudimentary method 
which is occasionally used is to place a vertical post in the rotary table (break-out 
post) and a set of heavy chain tongs on the grief stem; then as the rotary turns, the 
drill stem turns also. The grief stem can only be lowered or raised the length of the 
breakout post without changing the position of the chain tongs on it. 

Other details of equipment are given. A. H. N. 


738.* Application of Rotary Rigs for Drilling Hard Formations in Rocky Mountain 
Area. N. Williams. Oil Gas J., 3.2.44, 42 (39), 130—-131.—Although more commonly 
associated with areas of softer formations, rotary drilling is being employed with 
satisfactory and advantageous results in the Rocky Mountain region. Despite the 
very hard and steeply dipping fe nations and difficulties of maintaining straight holes, 
application of rotaries in this region has increased to the extent that nearly all drilling 
below depths of 2500-3000 ft. is being done by this method. Practically the only 
places in the Rockies where cable tools are still dominant are in Cutbank, Kevin- 
Sunburst, and other shallow areas of Montana. 

The reasons for this development in the general use of rotary rigs during the past 
10-12 years are given. The types of rigs used and drilling practices employed are 
briefly described. A. H. N. 


739.* Welded Surface Casing. H. F. Simons. Oil Gas J., 17.2.44, 42 (41), 61.— 
Running welded surface casing is essentially the same as running threaded and 
coupled pipe, with certain modifications. Where bevel-end pipe is used, the elevators 
for handling the casing string must be of the slip type. The joints of plain-end 
casing are generally lifted with a special hinged clamp with interior serrations which 
is attached to the cat line. Line-up clamps are used with this type pipe to hold the 
casing in position for tacking and welding. Bell-and-spigot pipe can be handled 
with either centre latch or side-door elevators, as the bell provides a lifting shoulder. 
While some operators use line-up clamps, they are not indispensable, as the spigot, 
when fitted into the bell, lines up to the pipe. Each joint of the pipe is pulled into 
the derrick with the cat line, and the elevators then placed on it for lifting it to the 


stickir 
as to \ 
hole w 
plug b 
penetr 
igvolv 
portio 
aroun 
ft. wit 
job. 
vertics 
direct 
that o 
keep t 
The 


741.* 
E. G. 
Edmo 
Count 
appro. 
and ir 
tions i 
to the 
days. 
about 
rotary 
to the 
way 0 
in. an 
the su 
5500 f 
from 
slush 
troubl 
Det 
given. 


742.* 
N. W 
used 
impor 
and b 
know! 
can be 
recov 
on lal 
produ 
produ 
well ¢ 


vertices 
to 
sary. 
and ce 
740.* 
E. H. 
to a d 
was th 


taken 

ntage 
N. 


(39), 
ntion 
pump 
asing 
pro- 
8 cir- 
ll the 
ssary 
used, 
drill 
first 
ibuse 
in 
mon- 
erse- 


ssed. 
grief 
zrips 
as 
lers 
umb 
tem. 
thod 
-out 
the 
the 


ABSTRACTS. 243 a 


vertical position. Sometimes a man is stationed on a stabbing board in the derrick 
to help steady the blocks and the upper end of the pipe, but often this is not neces- 
sary. The use of welded casing has caused some changes in other casing equipment, 
and certain of these changes—e.g., casing shoes and cementing heads—are described. 
A. H. N. 


740.* Directional Salt-Dome Well Employs Highly Accurate Drilling Technique. 
E. H. Short, Jr. Oil Gas J., 2.3.44, 42 (43), 65-66.—The well was originally drilled 
to a depth of 7024 ft., where salt was encountered. It was believed that the salt 
was the top of adome. At this point the mud became contaminated and resulted in 
sticking the drill pipe. It was necessary to cut the pipe free, and the question arose 
as to whether an attempt should be made to continue drilling (on the chance that the 
hole was in an overhanging portion of the dome which would soon be penetrated) or 
plug back and attempt to drill around the dome. The salt could probably have been 
penetrated satisfactorily through use of special muds. However,’ the economics 
involved, and the uncertainty as to whether the hole was located on an overhanging 
portion of the dome, or headed towards the core itself, prompted the decision to drill 
around what was believed to be the edge of the dome. The hole was cased to 2000 
ft. with 13§-in. casing, and it was decided to plug back and begin a directional-drilling 
job. In the directional drilling of the well, the greatest angle of deviation from 
vertical was only 8}°, and the bottom 1000 ft. of hole did not exceed 34°. The 
direction and angle of deviation were so minutely controlled that the record resembles 
that of a well drilled several years ago’, when considerable ingenuity was required to 
keep the hole straight. 
The procedure is given briefly. A. H. N. 


741.* Improved Technique Lowers Drilling Time 25 per cent. on West Edmond Wells. 
E. G. Dahigren. Oil Gas J., 16.3.44, 42 (45), 59-61.—Drilling time in the West 
Edmond field in north-western Oklahoma County and north-eastern Canadian 
County, Oklahoma’s best recent prospect for a new major field, has been reduced 
approximately 25% since it was first discovered 11 months ago. Improved technique 
and increased knowledge of conditions have shared in approximately equal propor- 
tions in reducing the drilling time from about 60 days/well in the field’s earlier history 
to the current average of 45 days. Only one well has been drilled in less than 40 
days. Approximately 30 drilling rigs are in operation in the field, and there are 
about 20 additional locations carried on the activity reports which are awaiting 
rotary equipment. There are about 15 contractors active in the field. Additions 
to the current list of active operations will depend on developments either now under 
way or scheduled to start within the next 60-90 days. Surface pipe is usually 10} 
in. and is set between 300 and 400 ft. Some difficulty has been experienced in landing 
the surface casing. Drilling goes fast to 4000 ft., when slower progress is made to 
5500 ft. Drilling is slow in shales to 6600 ft. The weight on bit is usually carried 
from 20 to 25 points. Rotating speed is from 90 to 150 r.p.m. Pressures on the 
slush pumps range from 500 to 650 lb. About 38-40 rock bits are used/well. Little 
trouble has been experienced with crooked holes. 

Details of drilling, mud control, and of field production and development data are 
given. A. H. N. 


Production. 


742.* Increased Ultimate Recovery Guides Development of Production Practices. 
N. Williams. Oil Gas J., 30.12.43, 42 (34), 169.—A review of production methods 
used during the ye&r and trends in newly developed methods are given. Greater 
importance is being attached to studies of reservoir conditions and the mechanics 
and behaviour of flow of oil, gas, and water in the reservoir. Through increased 
knowledge of these conditions, it is probable that more effective and efficient drainage 
can be attained. Pressure maintenance, repressuring, and various types of secondary- 
recovery operations are being undertaken in a rapidly growing number of fields and 
on larger scales. Particularly new developments are being made in utilization of 
produced water in maintaining reservoir pressure. Return of formation water to 
producing zones at down-structure positions as a means of maintaining pressures, as 
well as disposing of the water, has been initiated this year in a number of fields, 
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notably East Texas. A large measure of success has been experienced with the 
gravel packing of salt-water disposal wells. The purpose of the gravel packing is to 
filter or screen out the plugging agents which would stop up the pores in the forma. 
tion into which the water is being placed. The most common cause of the pluczing 
in the wells gravel-packed is the sludge produced by the sulphide-reducing bacteria, 
By loading the hole with gravel, the water is forced through it and the sludge from 
the bacterial action is deposited on it. This can be flushed off whenever the pressure 
required to force the water into the formation begins to show an upward trend. 
Generally the flushing of the gravel produces a large quantity of evil-smelling sludge. 
After flushing, the formation will generally take water at or near the original disposal 
pressure. 

Pumping wells and paraffin deposition are studied and a new tool for removing 
paraffin is described. Dual completions and their special problems are reviewed. 
Selective injection of gas into wells presents special problems, as when gas is injected 
in a reservoir Without artificial control over where it goes it will enter first the zones 
of greatest permeability in the order of their degree of tightness. This may leave the 
zones of greater tightness unpressured, resulting in uneven distribution of the gas, 
and, in turn, an irregular movement of water (in water-drive reservoirs) upstructure. 
Mechanical control over the gas placement calls for setting the tubing with a wall 
packer at a selected point in the producing formation, and providing for injection of 
gas both through the tubing and the casing-head and annulus. Gas injected through 
the tubing will be directed only to that part of the formation below the packer, while 
the gas through the casing-head will go to the part of the formation above the packer. 
By this, the volume and pressure of the gas to each portion of the formation can be 
varied according to needs and according to the ease with which the respective sections 
take the gas. Greater volumes and pressures can be applied to that part of the 
formation having the tighter zones. The setting of the packer can be changed from 
time to time if necessary. A. H. N. 


743.* Calculation of a Unit Pumping Installation. J. Zaba. Oil Gas J., 30.12.43, 
42 (34), 214.—The author gives methods for calculating pumping-unit installation 
and utilizing formule already discussed in previous instalments of this series of 
papers. The first method is summarized as (1) with given expected production and 
lift assume certain stroke and size of rods to be used. (2) Using Coberley’s formula 
for plunger size for maximum production determine the diameter of the plunger. 
(3) Using the correction factor, determine the plunger size for the given stroke at 
different speeds of operation. (4) Repeat the procedure for two or three different 
lengths of stroke. (5) If the tapered-rods string is decided upon, select the amount 
of each size of rods on basis of mapufacturer’s recommendation. (6) Determine 
actual plunger travel for different combinations of speed and stroke, using any of the 
plunger travel formule. (7) Determine the displacement for different combinations 
of speed and stroke, using calculated plunger travel and assuming certain volumetric 
efficiency. (8) For displacements which correspond to the expected production 
determine the peak polished-rod loads. (9) If desired, check the loads against the 
allowable stresses of the already selected sucker rods. (10) From the calculated peak 
polished-rod load and assumed counter-balance, determine the peak torque. (11) De- 
termine the allowable well load from peak torque for different strokes and assumed 
counter-balance. (12) Select combinations of speed and stroke which furnish the 
required production under most favourable conditions of load and torque, thus 
arriving at the necessary size of the structural parts of the surface equipment and the 
reducer. (13) Determine the power requirements of the installation. (14) Select 
the necessary prime mover. 
The methods are discussed. A. H. N. 


744.* Gravel Packing Wells. ©. C. Pryor. Petrol. Engr, January 1944, 15 (4), 
192—195.—Methods of gravel packing now extensively used may be separated into 
two general divisions, as they vary only in detail. The reverse circulation method 
consists of injecting the gravel between the casing and the tubing on which the liner 
is run, and returning circulation through the tubing. Normal circulation consists 
of pumping the gravel down through the tubing, and returning circulation through 
the annulus between casing and tubing. 
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Gravel packing of wells by the reverse circulation method usually requires under- 
reaming below the casing seat, which provides sufficient annular space around the 


” liner to permit free passage-way for the gravel without bridging of the hole below the 


casing seat. As the space between the casing and liner will always be smaller than 

any enlarged hole below the casing seat, the size or casing and liner becomes important, 
and care should be taken to provide the largest space possible when the gravel is 
injected by the reverse circulation method. The method is described, as well as the 
normal circulation method. The latter method reduces the possibility of the gravel 
bridging due to caving behind the liner, because the fluid, as it circulates behind the 
liner, lifts the cavings and carries them up behind the liner as the gravel comes into 
the hole from the tubing, the liner, and through the liner check valve. The possi- 
bility, however, of the gravel bridging in the tubing and/or liner above the check 
valve is still prevalent in this method. A patented gravel packing apparatus and 
method in which the difficulties of present methods have been avoided to a large 
degree have been developed. The method and equipment eliminates the use of tubing. 
The full interior area of the casing is utilized for passage of gravel, the washing action 
of circulated fluids upon the formation being packed is minimized, and only a minimum 
of operative steps is required. The method and apparatus have been used success- 
fully in the East Texas field for producing and injection wells. The apparatus is 
illustrated and the method described in detail. 

There are four outstanding features of the equipment and method of gravel packing 
wells described. (1) The hazard of sticking the string of tubing by gravel bridging 
above the liner is eliminated. (2) The possibility of gravel bridging due to restricted 
space between casing and liner is eliminated. (3) If gravel bridges above the wooden 
plug in top of the liner, it can be removed readily with a bailer, thus eliminating the 
job of pulling the tubing. (4) The possibility of gravel bridging back of liner because 
of caving conditions is reduced because the fluid used to inject gravel back of the 
liner is pumped into the surrounding formation and thereby maintains a constant 
pressure on the face of the open hole, and partially eliminates the washing action of 
the circulating fluids. A. H. N. 


745.* Petroleum Reservoir Efficiency and Well Spacing. Anon. Oil Wkly, 10.1.44, 
112 (6), 11. A brief paper is presented, based on the 100-page book issued by the 
Engineers of Standard Oil Company (New Jersey), and its associated companies. 
The survey is claimed to be the most exhaustive ever made. The fundamentals of 
reservoir behaviour and of the mechanisms of oil recovery are briefly outlined, together 
with the economics of well spacing. It is agreed that the securing of requisite data 
should be a major objective in field development and operation, the relatively low 
cost of such a precaution being insignificant in comparison with the benefits arising 
therefrom in the way of dependable analyses of field behaviour. The information 
generally required in making reservoir studies is outlined. Such information should 
be obtained for each individual reservoir. (1) Complete structural and sand-thickness 
data and a description of the geological aspects of the reservoir. The entire section 
should be cored in key wells and the cores subjected to complete analysis, including 
determination of physical properties and fluid saturation. (2) Complete analyses of 
sub-surface samples of the reservoir fluids, including velocity, flash and differential 
liberation, pressure-volume relations, saturation pressure, and a complete hydrocarbon 
analysis. The samples should be obtained as early in the life of the field as is con- 
venient, and in an area having as nearly as possible the original reservoir pressure. 
(3) Sub-surface pressure surveys should be made by taking pressure readings in a 
sufficient number of wells to give an accurate trend of the average reservoir pressure 
atagiven datum. Surveys should be run at least on an average of one/year, and more 
frequently for new fields or following radical changes in conditions. (4) Productivity 
factors should be run for at least 10-15% of the wells, and, if practicable, for all wells. 
(5) Accurate data on gas, oil, and water production for the entire reservoir should be 
compiled for correlation with sub-surface pressure surveys. A. H. N. 


746.* Determining Probability of Success of Secondary-Recovery Operations. Part 9. 
W.L. Horner. Oil Wkly, 10.1.44, 112 (6), 21.—The study of reservoir behaviour under 


secondary recovery systems by means of electrical models is detailed ; formule and 
various systems used are given in full. The basis for models is the similarity between 


the 
is to 
on 
ng 
teria, 
from 
ssure 
cs 
rend, 
1dge. 
posal 
ving 
ted 
ones 
the 
gas, 
ture. 
wall 
of 
vhile 
‘ker. 
n be 
ions 
the 
tion 
s of 
a 
t 
nto 
hod 
ner 
ists 
ugh 


2464 ABSTRACTS. 


the equations giving the pressure drop of fluids with rate of flow and compressibility, 
and those giving the voltage or potential drop with the flow of electrons or ions in 
conductors of definite resistivities. Most model work has been divided into two 
general classes : (1) electronic conduction, and (2) ionic conduction. 

Examples of electronic conductors are thin metal sheets, carbon paper, graphite, 
and other solid conductors, and depend on the movement of electrons through the solids. 
In these models, electrons are introduced at one boundary and move into the mode! to 
displace free electrons throughout the entire body of the model. This causes electrons 
to move out of the model at the other boundary and produce a flowing current. The 
flowing current produces a potential drop in accordance with Ohm’s law, as defined in 
a given equation. The ionic-type model, such as salt water or salt solutions in gels, 
depends on mobility of ions through the medium. Ions are moved into the model 
across one boundary. These displace ions throughout the entire medium, and this 
displacement causes ions to leave through another boundary. The flowing current 
and the potential drop are established in exactly the sameway as in the electronic 
models. Models of sheet Monel can be used either with A.C. or D.C., and represent 
the first type. Gel models are described as examples of the second type. An example 
is worked out for a cycling model. In summarizing the paper, it is stated that the use 
of electrical models is an established practice for cycling operations and has been 
applied to a lesser extent for water-flooding. A paper by Yuster and Todd describes 
applications of models to development problems. Their work should be found of 
considerable practical value in connection with utilization of old wells in the develop- 
ment of secondary recovery systems. 

In examining the report of this study group, and in reviewing the referen es contained 
in the bibliography, it will be noted that there is a considerable range in the types of 
apparatus that can be used for electrical models studies. With little modification, the 
technique described by Wyckoff, Muskat, and Botset can be simplified to the extent 
that experiments may be performed on an office desk using a common “ B ”’ battery 
and blotting-paper. Elaborate equipment costing upwards of 2000 dollars has been 
used for the same purpose, and choice of the proper procedure should depend on the 
accuracy desired and the nature of the study. It is believed that in the future, 
electrical models will also become useful in making special studies of individual well 
behaviour and in three-dimensional problems of secondary recovery. A. H. N. 


747.* Methods for Engineering Peak-Power Requirements of Single Pumping Rigs. 
E. A. Braker. Oil Gas J., 20.1.44, 42 (37), 36.—This forms’the second and concluding 
paper on double-speed counterbalancing proposed for solving peak-power requirements. 
The problem is treated mathematically in this instalment, giving the calculations 
involved and the results obtained in full. Graphs of torques with and without double- 
speed counterbalance are given, showing the smoother curves of the former. In 
addition to reducing the necessary energy in the flywheel to a small fraction of that 
desirable with only conventional counterbalancing, the new attachment should make 
possible the use of speed reducers with a peak torque rating at least 25% less than that 
necessary with the present standard single-well rig. While there seem to be outstanding 
advantages to the proposed counterbalance, its extra cost and difficulties of application 
in the field may tend to offset them. Its merits therefore can only be proved by 
actual comparative test under a variety of well-pumping conditions. If the proposed 
counterbalance works in practice as well as in theory, it should greatly reduce wear 
and tear on both the prime mover and speed reducer, and should make single-well oil 
pumping smooth and efficient. Smaller enfines operating under heavier continuous 
load could be used, which should be particularly advantageous in oil-fields where 
insufficient engine heat has led to oil sludging and sour-gas difficulties. A. H. N. 


748.* Electrolytic Corrosion in Production Prevented by Insulated Flanges. J. L. 
Ward, Jr. Oil Wkly, 24.1.44, 112 (8), 17-19.—The elements of electrolytic theory of 
corrosion are explained. Although the amount of current flow is of considerable help 
and interest to the investigator, it is primarily necessary to know only its direction to 
deal effectively with the problem in production operation. This does not, of course, 
apply to the cathodie-protection methods employed in the pipe-line industry, wherein 
the magnitude of the current must be ascertained, as well as its direction. The direc- 
tion of current flow is determined by noting the direction of the voltage drop between 
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two points on the flow line with a highly sensitive voltmeter. If it is desired to deter- 
mine also the amperage, the voltage drop of a specific length of the line sufficient to 
give an appreciable reading on the instrument should be taken, and the current can 
then be calculated by Ohms law, the resistance of the length of pipe being determined 
by its size and weight. The approximate resistance of 2}-in. O.D. 3-75 lb. line pipe 
is 0-0058 ohm /100 ft., and that for 2j-in. O.D. 5-90-lb. line pipe is 0-0037 ohm/100 ft. 

The method used to stop this electrolytic corrosion is to insulate the system from 
the source of the currents by the use of an insulated flange connection, the cost of 
which is absolutely nominal considering the savings effected. Of primary importance 
is the insulation at the absolute source (to the operator’s equipment) of the current, 
and there may be more than one source. If this is not done, the current, which had 
formerly been dissipated over an extensive system with a relatively minor effect, 
would then be grounded over that part of the installation between the insulated point 
and the source. For example, if the origin of the current is found to be at the pipe- 
line connection at the tank battery and an insulated flange is installed at the separator 
manifold, the entire current would in all probability then be discharged through the 
tank bottom, with serious and rapid consequences thereto. 

Examples are given of actual practice, together with precautions and hints on special 
points. A. H. N. 


749.* Petroleum Reservoir Efficiency and Well Spacing. Part II. Anon. Oil Wkly, 
24.1.44, 112 (8), 11-14.—This part of the paper deals with dissolved-gas and gas-cap 
drives. The major requirements necessary to make a dissolved-gas-drive operation 
unavoidable, or nearly so, may be listed as follows: (a) Flat structure, usually with 
substantial stratification or low vertical permeability, obviating the possibility of 
appreciable gravitational segregation of gas released from solution. (b) Absence of a 
free gas cap or of a water body which could move into the oil reservoir. (c) High 
rate of production, substantially exceeding the ability of any water present to advance 
into the reservoirs, or the ability of a free gas cap, if present, to expand efficiently. 
The two fundamental attributes of this recovery mechanism are: (1) the horizontal 
flow of oil and gas, which provides no opportunity for the vertical segregation of the 
two fluids, and (2) the lack of extraneous source of energy or displacement medium, 
such as a free gas cap or edge, or bottom water capable of moving into the reservoir 
and displacing the oil and gas. Even where a structure is not flat, the horizontal type 
of flow may be brought about by low vertical permeability or by high flowing-pressure 
differentials occasioned by high producing rates and tight sands. The production 
characteristics are described. Oil-recovery expectancy under dissolved gas drive 
depends inherently on the characteristics of the sand and of the contained fluids and 
on the fact that the practical limit on oil recovery is reached when the final gas satura- 
tion amounts to 20-30% of the pore space. This relationship will usually mean that 
after allowing for shrinkage and interstitial water, oil recoveries of about 20-40% of 
oil in place will be possible. 

Gas-cap drive is distinguished from the dissolved-gas-drive mechanism by three 
major characteristics. First, the displacing gas is supplied from extraneous sources, 
such as a free-gas cap, and hence is not limited to the quantity dissolved in the oil ; 
second, by virtue of its displacement action, the extraneous gas moving into the oil 
sands, as oil and gas are withdrawn, replaces the produced fluid, and thereby sustains 
the reservoir pressure and retards the evolution of gas from solution ; third, a vertical 
component of fluid flow is introduced, whereby gravitational segregation of oil and 
free gas within the sand may take place with very important effects on oil recovery. 
The mechanism of oil recovery and behaviour of the reservoir are explained. In gas- 
cap drive, the oil-recovery expectancy is considerably greater than under dissolved- 
gas drive, and, under perfect conditions, it could reach a recovery of about 80% of oil 
in place. The magnitude of the oil recovery under gas displacement in practice, 
however, will depend on many factors, including sand and fluid characteristics, the 
amount of extraneous gas available—i.e., the relative volume of free-gas cap available 
to effectuate the displacement process—and, most important of all, the degree to which 
gravitational segregation of oil and gas may occur within the reservoir. Broadly 
speaking, recovery will range from about 50% greater than for dissolved-gas drive, if 
gravitational segregation is ineffective and control of free gas is poor, to more than 
100% greater (70-80% of oil in place) where gravitational segregation and good control 
are realized to a high degree. Examples of both drives are given. A. H. N. 
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750.* Applied Water-flooding Experiments in Illinois. P. Reed. Oil Gas J., 27.1.44, 
42 (38), 262-263.—Details are given of small controlled water-flooding operations, 
the drilling of new wells, of well spacings used and general practices. To take advantage 
of the opportunities offered where water sands are above oil sands, an operator in the 
Allendale pool of Wabash County is reported to have gun-perforated an upper water 
sand to let water directly down the well to the Biehl sand. Some attention has been 
given to the possibilities of controlling such a flow by means of a valve-and-packer 
arrangement. Studies made of the effects of accidental intrusion of water into wells 
have indicated that more than 400,000 brls. of oil have been added to Illinois pro- 
duction over a period of years, according to Frederick Squires and Alfred H. Bell, in 
Report of Investigations 89, Illinois State Geological Survey, entitled ‘“* Water Flood. 
ing of Oil Sands in Illinois.’’ A survey by them of twenty-seven cases of accidental 
flooding shows that in most cases the area flooded was 2-5 acres; the maximum area 
was 12 acres. Typical examples had flood production/acre ranging from 1141 to 
12,121 bris. with several instances of such production of approximately 5000 and 7000 
bris. In discussing natural floods, attention is directed to the advantages of utilizing 
an applied or artificial flood to supplement the effect of the natural flood. As an 
example, experience at Sandoval in Marion County is cited. Natural floods have 
demonstrated the effectiveness of water for moving oil, and alsé that many Illinois 
sands are continuously permeable in extensive areas. A. H.N. 


751.* Well Spacing—Its Effect on Recoveries and Profits. Part 1. S. K. Clark, 
J. 8. Royds and C. W. Tomlinson. Petrol Engr, February 1944, 15 (5), 59.—Inaccu- 
racies in earlier arguments advocating wide well-spacing patterns are discussed. 
Difficulties in actually attributing effects to the single cause of well spacing are studied. 
In view of the difficulties cited, figures recently made available by Hill and Guthrie on 
unit recoveries from the Woodbine sand fault-line fields in Texas are highly significant, 
because they represent a group of fields in which: (1) the producing horizon is the 
same; (2) structural cenditions are essentially the same; (3) the character of the oil is 
essentially the same; (4) the variation in depths and pressures is slight; (5) all were 
exploited in the same manner—.e., rapid development and wide-open flow; (6) all 
were subject to natural water drive; (7) all are so nearly depleted that there is no 
chance for errors in the estimates of ultimate recovery to have any appreciable effect 
on the results; and (8) the average well spacing varies through a relatively wide 
range among the fields. In other words, these fields provide the equivalent of a 
laboratory demonstration. 

The essential data are tabulated. From these data it is evident that the unit 
recoveries from the more closely drilled fields are greater than from the less densely 
drilled ones. In fact, the recoveries line up in exactly the order of well density except 
for the two most closely drilled, in which instance the difference in density amounts 
to only 0-2 acre/well. If recoveries under different spacings are related to the average 
distance the oil has to move to reach a well, as suggested by Cutler, then it would be 
expected that they should be proportional to the reciprocal of the square root of the 
area attributable to each well. A table shows that the ratio of the two is almost 
constant for this groups of fields. A. H.N. 


752.* Development of Multi-Zone Reservoirs. L.C. Uren. Petrol Engr, February 
1944, 15 (5), 82.—The subject is discussed systematically by Professor Uren, who 
gives definitions, objectives aimed at, and methods used for developing multi-zone 
reservoirs. The use of single wells for multi-zone production is discussed in some detail. 
Among the disadvantages of this method of well completion should be mentioned the 
complexity of required well equipment and the increased mechanical difficulties 
encountered in well operation and maintenance. Sand incursion and accumulation 
in the well casing occasions difficult clean-out problems in removing sand-clogged 
packers and flow strings. Sand blasting by fluid-carrying sand particles through casing 
perforations may occasion rapid abrasion of well equipment in its path. Arrangements 
for pumping oil from more than one zone at a time are complex and mechanically 
difficult to instal and operate. 

Among the advantages in using such wells occur benefits under proration rules and 
under regulations for well spacing. Multi-zone wells are helpful in providing better 
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opportunity for injection of gas into reservoir rocks in application of the pressure 
maintenance method of oil recovery. Instead of drilling separate injection wells, 
production may be taken from one zone and surplus gas re-injected through the same 
well into another zone. When secondary recovery methods are likely to be eventually 
applied, multi-zone wells will permit maximum flexibility and utility, individual wells 
serving either to produce from or inject fluid into any zone, as circumstances may 
require. Advantages also occur in satisfying offset requirements in lease agreements. 
Multi-zone wells may permit important economies in reduced drilling costs, saving in 
easing and tubing, drilling equipment, derricks, flow and gathering lines, pumping 
equipment, roads, and other facilities. In some areas in the Mid-Continent area, one 
two-zone well costs about 40% less than two separate single-zone wells. In the 
Wilmington field, California, a two-zone well costs about 10% more than a single-zone 
well of comparable depth, whereas a three-zone well costs 30-50% more. Whether 
multiple-zone completions are ultimately as profitable as single-zone wells will depend 
on the recoveries obtainable. If multi-zone wells are not capable of procuring all the 
recoverable oil and must be converted to single-zone wells after natural flow ceases— 
thus necessitating prolonged deferment of production from zones thus excluded—it 
may be found that the practice of drilling early wells to each zone is ultimately the 
most profitable. Loss in income deferred may offset the saving in initial drilling costs. 
On the other hand, it may be found on analysis of over-all development costs, that 
although individual wells to each zone may be necessary ultimately, the extra cost of 
multiple-zone completions may be justified by interest saved on deferred capital 
expenditure, made possible by drilling some of the wells at a later date. Later drilling 
of wells to individual zones may be less expensive than single-zone wells drilled early 
in the life of the field when formation pressures are high, and when well equipment, 
drilling, and completion costs are likely to be greater. Careful analysis of all cost and 
income factors will be necessary to determine which development plan is ultimately 
likely to be most profitable. A. H. N. 

753.* Derivation and Application of Material-Balance Equations to Magnolia 
Part I. A. B. Cook. Petrol Engr, February 1944, 15 (5), 91.—Material balance 
equations can be used to calculate future reservoir pressures corresponding to various 
different rates of oil, gas, and water production, and they are especially useful in pre- 
dicting the effect on reservoir pressures when gas or water is returned to the producing 
formation through injection wells. Material-balance equations show the relation in 
the reservoir between the original volume of oil, original volume of free gas, and volume 
of the body of encroached water that has entered the reservoir by a subsequent date. If 
any two of these two volumes are known or can be calculated, the third can be evaluated, 
and even if one or two of these values equal zero, the relationship set up in the equa- 
tions still holds true. Therefore, the equations are applicable to oil reservoirs of either 
the gas-expansion or water-drive type, and to reservoirs containing only gas. 

Information usually needed for calculating conditions in reservoirs by the material- 
balance method includes : Volumes of oil, gas, and water produced ; fluid content of 
the reservoir rocks as determined by core analyses and electric logs; initial reservoir 
pressure and temperature ; reservoir pressure and temperature on a subsequent date 
corresponding to that of the production data; shrinkage and gas liberation data 
determined on a sample of reservoir oil, and the compressibility of the gas in the 
reservoir. If the oil in the reservoir at the initial reservoir pressure is under-saturated 
with gas, the compressibility factor and saturation pressure of the oil must be deter. 
mined in order to use material-balance equations. In calculating the volume of free 
gas produced from a reservor from “‘ production gas: oil ratios,’ and the laboratory 
determined ‘* solution gas: oil ratios,”’ it is well to remember that gas-production data 
are based upon the gas measured at the gas-oil separator. Therefore, the liberation 
of gas from the sample of reservoir oil in the laboratory should be accomplished by the 
flash gas liberation method, which closely simulates the process of gas liberation that 
takes place in the flow-strings of wells, and only the gas liberated as a result of the 
pressure and temperature changes that occur between the reservoir and the gas-—oil 
separator should be considered in the calculation. The author derives equations for 
material balance based on models which are explained in detail. The application of 


these equations is similarly explained by citing examples which are worked out in full. 
A. H. N. 
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754. Secondary-Recovery Compels Attention of California Operators. Anon. Petrol, 
World, February 1944, 41 (2), 36-40.—Secondary recovery operations and other 
methods designed to increase reserves and production in California are discussed. In 
the first attempt at water-flooding in the Los Angeles Basin an injection well has been 
drilled, gun perforating those sands suitable for flooding. The perforation, however, 
was preceded by careful examination of the cores from the well. Waste water from 
the fields will be tested and chemically treated to eliminate possible precipitation of 
insoluble compounds and vegetable matter that might clog the pores. The recovery 
of heavy oil from depleted fields remains California’s greatest potential source of 
secondary production. Live steam, hot water, superheated water, or some other 
adequate method of reducing viscosity may provide the answer to this preblem, but 
again it must be emphasized that unit operation and a complete compilation and 
correlation of sub-surface data are two prerequisites of an orderly programme. Experi- 
ments with the injection of light oil into a heavy oil area has given promise that this 
method may also be productive of the desired results. In one instance in Orange 
County, over 750,000 barrels of light oil were pumped into the reservoir, and there is 
distinct evidence that diffusion took place, reducing the viscosity of the fluid and 
promoting an increased flow. It would seem desirable that as much as possible of the 
experience in secondary recovery be publicized in order to demonstrate what can be 
done to aid in the increase of available reserves. The amount of substantiating data 
so far compiled in the California fields is insufficient to justify sweeping assertions or 
convincing recommendations, but nevertheless indicative of the desirability of further 
experiment and concerted study of all the factors involved. 
Horizontal drilling is briefly discussed. A. H. N. 


755.* Multiple Sucker-Rod Pumping Installations—Rod Lines. J. Zaba. Oil Gas J., 
3.2.44, 42 (39), 124.—Friction in rods is the most important item in central pumping 
power losses. In a properly constructed catenary sag rod-line installation, the rod 
lines barely touch the doll hgads during the upstroke of the pumping jack. There is 
also no tendency of rod lines to jump from the bottoms of sags. To simplify the 
calculations involved, the parabolic formula is used, which approaches the catenary 
very closely when the sag is less than 10% of the span. This formula, for points of 
support of equal elevation, can be written as follows :— 


= 2Py 


where W = weight of rod line in Ib./ft., X = half of distance between supports, it., 
P = maximum rod-line pull, lb., y = amount of sag, ft. The maximum pull P is not 
discussed in this instalment of the series, but is to be studied in later sections. 

For the case in which the rod-line supports are of different elevations, the problem 
resolves itself into the finding of horizontal distances from bottom of sag to the points 
of support, and the amount of sag itself in relation to ong of supports. The starting 
point of the solution of the problem is again the basic parabolic formula. From this 
formula, without going into details of mathematical solution, the distance of the 
bottom of the sag from the support of the lower elevation can be expressed as follows :— 


pe 2Pa 
Ww 

wx? 
y= 


where P = rod-line pull, lb.; a = vertical distance between two extreme supports, 
and LI = horizontal distance between extreme supports. Examples are given of 
working out these formulz. 

In practical installation a wire line is stretched between two extremes to give the 
proper amount of sag, and then supports are driven, allowance being made for the dol! 
heads. To avoid fatigue failure at the ends, the rods should not bend by more than 
5-8°. Considerable experimental data are available showing the savings obtained 
through installation of sags. It has been reported that for properly constructed rod- 
line sags, in combination with roller carriers, a saving can be expected of from 0-85 
to 1-85 hp./1000 ft. of rod in gently rolling terrain and of 2-25-2-5 h.p. in rought terrain, 
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as compared with conventional straight lines. Installation of even small sags tends to 
improve the efficiency of the lines. A. H. N. 


756.* Pressure-Operated Oil Treater Saves Equipment and Production Handling. 
N. Williams. Oil Gas J., 17.2.44, 42 (41),47-48.—The combination heater, treater and 
water knock-out desc sribed i in this article enables Sinclair-Wyoming Oil Co. to produce 
a single water-making well as an integral part of a centralized, pressure-maintained 
production system in its Wertz field, Wyoming. The installation eliminates individual 
handling of this production by separating the water under pressure and running the 
oil continuously direct to field lines. Prior to installation of the pressure treater, an 
atmospheric-pressure, batch-treating system was employed. For this, an individual 
heater, a conventional gun barrel, and a battery of tanks were provided at the well. 
In addition, a pump had to be used to put the treated oil into the field production 
line, which has been operated at pressures of from 40-50 lb. This system proved 
uneconomical and unsatisfactory as compared with the pressure treater. The pro- 
duction, carrying fresh water, was exceptionally difficult to treat, and an excessive 
quantity of chemicals had to be used. Also, it required extra personnel to operate 
and maintain. In addition, at atmospheric pressure, whatever gas was produced with 
the oil was lost, since it could not be recovered and returned to the system. The 
fabrication and use of the unit are described. A. H. N. 


757.* Deep Gas Lift on Gulf Coast. E.H.Short, Jr. Oil Gas J., 17.2.44, 42 (41), 49.— 
Use of surface-controlled intermittent gas-lift systems has increased appreciably on the 
Gulf Coast during the past eighteen months. This trend has been influenced by the 
following four conditions: (1) necessity for lifting from great depths; (2) large fluid 
volumes ; (3) war-time desirability of producing with a minimum outlay of equipment ; 
(4) availability of high-pressure gas. This method applies particularly to wells which 
are ceasing to flow naturally. These wells range in depth from over 8000 ft. to over 
10,000 ft., and the amount of fluid lifted varies between a few barrels (21 bris./day in 
one well) to several hundred barrels of fluid/day, when it is necessary to handle large 
fluid volumes to produce the allowed oil production. In many cases this necessitates 
the operating fluid level being maintained at a point closeto the bottom of the hole. 
The application of surface-controlled intermittent gas lift to the production of wells 
where the fluid must be lifted from depths of approximately 9000 ft. appears to be as 
successful as in the case of shallower wells, where such systems have been in operation 
for a number of years. An illustration gives the installation on a 10,508-ft. well, with 
gas-control valve at 8535 ft. The operation of the system is detailed, together with a 
study of typical timing cycles. A. H. N. 


758. Rules for Installation of Rod-Line Equipment. J. Zaba. Oil Gas J., 17.2.44, 
42 (41), 54.—The paper deals with installation of such rod-line equipment as pumping 
jacks, swings, holdovers, holdups and hold-downs, counterbalancing devices, stroke 
posts, and hook-offs. The instrument used in measuring pull-rod loads is described 
as pull-rod dynamometer. In its basic design, the pull-rod dynamometer consists 
of a frame, incorporating a tension measuring element, and an indicator. The frame 
is clamped on the red line, at the pull-rod coupling, in such a manner that one end of 
the frame is attached to one pull rod and the other to the adjoining pull rod.. The 
rod coupling is then loosened, which places the whole load of the rod line on the 
dynamometer. The load can be read directly on the indicator. 

The indicator hand shows clearly different loads of different phases of the pumping 
cycle. Since, however, the whole dynamometer moves with the rod line, in the rod- 
line’s stroke, accurate reading of these loads is sometimes quite difficult in this type. 
Instruments are now available which furnish permanent records of the loads measured, 
eliminating the need of visual inspection and direct readings. A. H. N. 


759.* Pressure Maintenance by Conjoint Injection of Gas and Water. F. Squires. 

Oil Gas J., 24.2.44, 42 (42), 78.—The paper describes the mechanism of production 

under water drive, helped by gas. A patent obtained in 1915 is cited which has as a 

first claim ‘‘ the method of recovering oil and gas which consists in forming a liquid 

dam under pressure in the oil-bearing sand to prevent the escape of the entrapped oil 

and gas and applying pressure independent of the liquid to said oil and gas to vent 
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them.’’ It is pointed out that water under static head is the prime mover in producing 
oil and gas from most oil-field reservoirs. It makes gas a secondary mover by com. 
pressing it and keeping it in solution in the oil. The combination of energy from 
hydrostatic head and fluidity from dissolved gas provides the ideal motive power for 
venting oil as long as the reservoir retains sufficient pressure, but abruptly ceases to 
work when the pressure is lowered below a critical point. Because the reservoir is in 
its ideal condition to vent oil when under original pressure, and is ineffective as soon 
as the pressure is sufficiently lowered, the logical procedure must be to bring it back 
to its original ideal state by injecting the same elements, water and gas, which pro- 
duced the former perfect set-up. Such a method is advocated in the patent described 
above, and is made still more pertinent by the new knowledge of reservoir behaviour 
learned since the first World War. The use of the method in which both water and 
gas are injected is then described in full in different circumstances. 

A reservoir that contains water under pressure around its lower perimeter, con- 
tacting a central oil body charged with gas in solution, either with or without a gas 
cap, is in the ideal condition for giving up its oil. When pierced by wells, the oil 
flows, and at no later time is so efficient a means for capturing oil provided. Since 
this is the ideal set-up, the ideal solution for a continuance of similar results must be 
the provision of means for keeping the pool in its original condition. The logical 
procedure then must be the conjoint injection of gas and water, each forced into the 
stratum in the areas where each kind of fluid was originally found. Such a method 
combines all the advantages of the restricted output, the gas injection, and the water. 
injection-maintenance methods described. Conjoint injection has the added advan- 
tages of halving distances and doubling areas of pressure. The water boundary is 
contracted by adding enough water to keep the diminishing area of oil sand always 
completely saturated at the original pressure, and gas is returned in the amount 
currently liberated with the oil. Thus a greater quantity of oil may be withdrawn 
without lowering pressures. The wells might be kept flowing for their entire life, and 
the quantity of oil and gas removed at all times might be held more nearly to the 
initial production of the wells. Since water can be injected in a wide circumference, 
great quantities can be used without causing a too-rapid invasion of the oil-filled centre 
of the field, resulting in a duplication of natural encroachment with its well-known 
long production life. A. H.N. 


760.* Factors to be Considered in Back-Side Pumping Hookups. J.Zaba. Oil Gas //., 
24.2.44, 42 (42), 92.—A brief historical sketch describes the rise of back-side pumping 
practices. There exists now in operation a great varety of different types of back-side 
pumping equipment. Without going into details of construction of different types, 
all the back-side installations can be divided into two groups. To the first group 
would belong installations in which a conventional beam unit, pumping one well, 
operates, also one or more additional pumping jacks, on one or more additional wells. 
The power is taken off the unit either through a special crank, the back crank, or 
directly from the beam. The rod line furnishes the means of transmitting the power 
to the pumping jacks. The second group would consist of arrangements with pumping 
jacks only, no beam well being involved. The prime mover, the gear box with two 
cranks, the pumping pendulum, and the knock-offs, are all mousted on a rigid steel 
base asaunit. Such a unit may operate, through rod lines, from two to eight pumping 
jacks. It can be used either as a permanent installation or as a temporary measure 
during the transition period of the property from the flowing stage to the stage of 
central-power pumping. Both theoretical analysis and practical considerations are 
discussed. Calculation of peak-torque for selection of reducer-size is given. For two 
wells, with cranks at 90°, the net torque on the reducer is 
T, = RLP max. — W min. 


T,= W max. 2 — RLP min. 2. 


Where 7, and 7, = peak torques imposed by each well, inch Ib.; RLP max. 
and RLP min. = maximum and minimum rod-line pulls of the jack well, Ib. ; W max. 
and W min. = maximum and minimum well loads of the beam well, lb.; S, = rod- 
line stroke of the jack well, in.; S = crank stroke of the beam well, in. 
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The necessary counterbalance would equal half of the difference of the two torques : 


_ 
cB= 


where CB = effective counterbalance, lb., and other terms are as in previous formula. 
Similar calculations apply to arrangement under which the second well is pumped 
from the beam. Other arrangements are discussed. The horse-power is given by 


PD 
HP = 66.000 
where P = production, brls./day; D = pumping depth, ft. A. H.N. 


761.* Effect of Engine Power Impulses on Single Pumping-Rig Speed Variations. 
E. A. Braker. Oil Gas J., 2.3.44, 42 (43), 68.—This paper is a sequel to a paper 
published by the author in two instalments in the Oil Gas J., 13th and 30th January, 
1944. The formule for prime-mover flywheel Wr* developed in the paper entitled 
“ Methods for Engineering Peak Power Requireemnts From Mechanical Single Oil-Well 
Pumping Rigs *’ do not include flywheel burden due to uneven torque from an engine’s 
own power impulses. For heavy-duty engines with four or more cylinders, running 
over 900 r.p.m., the speed variation from this burden is.too small and rapid to be 
measured by ordinary tachometers and can usually be disregarded. For single- 
cylinder and slow-speed engines, however, the power impulse flywheel burden is often 
more important than the burden from variations in the oil-well pump load. The 
power-impulse diagram for different engines, varying in number of cylinders and, in 
one case, in speed, are shown. 

Formule are developed to discuss the different conditions, with worked-out examples 
to illustrate the points. A. H.N. 


762.* Streamlined Production System. N. Williams. Oil Gas J., 9.3.44, 42 (44), 


*41-44.— During the past two years, Stanolind Oil & Gas Co. has been engaged in re- 


vamping surface production facilities in the Salt Creek field, Natrona County, Wyo- 
ming. The project, now nearing completion, has involved consolidation and re-location 
of tank batteries, treating units, condensate drips, etc., and relaying of field lines. 
In it, the production system has been entirely re-designed and streamlined, and 
installations have been modernized, and, so far as possible, standardized. The work 
has been carried out gradually with a minimum interference with regular field opera- 
tions. The programme has taken in the entire unitized portion of the field, of which 
the above company is the unit operator. This covers practically all the field, except a 
comparatively few outlying leases, and comprises an area from 8—9 miles long and from 
2-3 miles wide, representing more than 1600 wells, of which upwards of 1100 are 
producing. On this scale the re-vamping project has been a major undertaking. 
Production facilities in the Salt Creek field prior to initiation of the re-vamping 
programme, consisted of a varied assortment of individual lease and well installations 
provided during the field’s early development. The field, one of the oldest as well as 
largest in the Rocky Mountain region, was drilled up under competitive, diversified 
lease-ownership conditions. Several objectives have been realized by the project. 
Of particular importance at this time, a sizeable quantity of equipment and materials, 
consisting of tanks, boilers, heaters, pumps, lines, etc., has been salvaged for later re- 
use here or elsewhere. Operations have been centralized and simplified, personnel 
requirements have been reduced, and operating economies attained. In addition, 
the new system has been designed to make possible certain more effective practices. 
The system used at present is described. A. H. N. 


763.* Locating and Balancing of Central Pumping Powers. J. Zaba. Oil Gas J., 
9.3.44, 42 (44), 64.—If the central power is located correctly in regard to the wells it 
is to serve, the problem of keeping the power in proper balance is considerably simpli- 
fied. Correct location of the power eliminates excessive one-sided loads and makes 
unnecessary the complicated arrangement of rod-lines which would be required for 
the equalizing of the distorted torques. In other words, proper location of pumping 
power is an important factor contributing to the power’s satisfactory operation. In 
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many cases, the pumping power cannot be located in the mechanically most desirab|e 
location. Other factors which govern the locating of power are topography, shape of 
the property, drainage, accessibility, etc., and in many cases they are the deciding 
factors. Effort, however, should be made to locate the power as close as possible to 
the mechanically correct position. An approximate method of selecting location for 
central pumping powers is used quite commonly and with satisfactory results. The 
lease and the well locations are drawn to scale on a stiff cardboard. Holes are then 
punched in the cardboard for each location and weighted strings are passed through 
each hole. The weights, attached to the strings, are either of equal weight or, if 
dynamometer data are available on the wells, are proportional to the weight of the 
wells. The centre of gravity of the cardboard, determined by trial and error until 
the balance is obtained is the approximately satisfactory location of the power. 

There are a number of factors which may affect the balance conditions of central 
pumping powers during the life of the installation. First, the balance of a power 
may be disturbed by adding of new wells, without making proper adjustment 
of balancing arrangements. The addition of new wells may occur in two ways. The 
power may be installed on a property on which some of the wells are still flowing. 
In such a case the power should be designed for the ultimate number of wells it is to 
operate, and the balance conditions during the transition period would change as 
new wells are added to power. Or, a settled property, with mechanically lifted pro. 
duction, may receive new pumpers as result of a new drilling campaign which was not 
planned at the time the power was installed. In such a case, careful consideration of 
new balance conditions is even more important than in the case where the power was 
originally designed for all the wells it is to serve. Second, the balance of a central 
power may be disturbed by changing weight characteristics, during the producing 
life of individual wells of a settled property. Periodic checks of balance conditions 
are the only remedy if satisfactory operations are to be maintained. 

The methods of determining the balance conditions of central powers are very 
briefly summarized, with reference to previous instalments of this series of papers. 

A. H.N. 


764. Flowing Versus Pumping With Water-flood. Anon. Oil Wkly, 13.3.44, 113 (2), 
32.—In a very brief paper the practice of flowing under flooding is discussed. The 
normal method is to pump. This method, however, is gradually changing in favour 
of flowing the producers from the start, and some operators are plugging the old wells 
and drilling all new wells to pattern. Other operators refrain from pumping at the 
start, but later convert old pumping wells to flowing wells with satisfactory results 
and at a considerable reduction in overhead operations, and maintenance of equipment. 
Some operators, who have made such change, report as much as 50% temporary loss 
in daily production, while others have had no loss. When a loss such as 40%, or 50°, 
results, it is possible that the water injection has been slowed down either by lack of 
injection pressure or by the temporarily shutting off of the input wells during the 
current change from pumping to flowing. A. H. N 


765. Use of Gamma-Ray Curves Increases Possibilities of Successful Workover. E. H. 
Short, Jr. Oil Gas J., 16.3.44, 42 (45), 85-87.—-The gamma-ray curve has been used 
successfully for several years as an accurate means of locating cased-off oil and gas 
possibilities. It has other applications, but the discussion in this article is confined 
to its use in reconditioning work. In view of the many changes affecting the operating 
personnel formerly connected with this kind of work, a brief review of the mechanics 
involved in this type of radicactivity logging is given. All formations contain certain 
small quantities of radioactive material disintegrating to lower atomic weights, which 
gives off or emits radiations, which, in order are, alpha, beta, and gamma rays. Com- 
paratively speaking, the gamma rays are of a highly penetrative quality, which enables 
them to penetrate cemgnted casing of the maximum weight. The relative radio- 
activity of sedimentary rocks is shown in a table. 

The method of applying gamma ray to work-over jobs is illustrated, by reference to 
typical cases. A. H. N. 


Distribution of Loads on the Eccentric. J. Zaba. Oil Gas J., 


766. Determining 
16.3.44, 42 (45), 91-92.—-Another approach to the analysis of balance conditions of a , 
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central pumping power is determination of distribution of loads on the eccentric, or 
eccentrics. Unless those loads are distributed evenly along the eccentric, and in 
case of a two-eccentric power, also between the two eccentrics, one side of the power 
will not receive proper counterbalance assistance during its upstroke phase of the 
cycle. The distribution of loads can be graphically determined by presenting the 
forces acting on the power as vectors. The polygon of forces is then constructed, the 
vector needed for closing of the polygon representing the degree of unbalance. 
The method is discussed, with reference to an hypothetical case. A. H. N. 


767. Patents on Drilling and Production. M.R. Hatfield. U.S.P. 2,336,482, 14.12.43. 
Appl. 24.9.40. Method of treating emulsions. 


M. R. Hatfield. U.S.P. 2,336,542, 14.12.43. Appl. 24.9.40. Method of treating 
emulsions. 

F.N. Osmun. U.S.P. 2,336,564, 14.12.43. Appl. 18.8.41. Jar. 

F. G. Beckman. U.S.P. 2,336,586, 14.12.43. Appl. 26.12.40. Means for and 
method of setting well liners. 

G. E. Cannon. U.S.P. 2,336,595, 14.12.43. Appl. 15.5.41. Drilling mud. 

L. Horvitz. U.S.P. 2,336,613, 14.12.43. Appl. 21.12.39. Geochemical well 
logging. 

G. A. Hatfield. U.S.P. 2,336,683, 14.12.43. Appl. 25.6.40. Gas lift pump. 

J. K. Butler and 8S. A. Winkelmann. U.S.P. 2,336,714, 14.12.43. Appl. 19.5.37. 
Treating oil-wells with acid. 

J. M. Pratt. U.S.P. 2,336,803, 14.12.43. Appl. 5.5.42. Pump piston for deep- 
well pumping. 

L. Spencer. U.S.P. 2,336,812, 14.12.43. Appl. 12.10.42. Firing mechanism for 
gun perforators. 

G. F. Turechek. U.S.P. 2,336,819, 14.12.43. Appl. 24.2.43. Method and apparatus 
for perforating well casing by gunfire. 

G. J. Sellmeyer. U.S.P. 2,336,964, 14.12.43. Appl. 24.1.43. Pipe-threader. 

R. N. Bean and H. Allen. U.S.P. 2,336,977, 14.12.43. Appl. 9.5.39. System for 
setting wells to control tubing pressure. 

A. Boynton. U.S.P. 2,338,707, 11.1.44. Appl. 3.11.39. Valve latch device for 
pneumatic piston pumps, differential type. 

G. A. Humason.’ U.S.P. 2,338,767, 11.1.44. Appl. 13.12.41. Surface controlled 
combination pump and gas lift. 

C. L. Walker. U.S.P. 2,338,788, 11.1.44. Appl. 10.9.41. Whipstock. 

S. E. Buckley and G. G. Wrightsmann. U.S.P. 2,338,799, 11.1.44. Appl. 20.3.43. 
Method for selectively plugging water sands. 

O. E. Stoner. U.S.P. 2,338,825, 11.1.44. Appl. 21.3.40. Apparatus for measuring 
density of circulating fluid. 

F. T. Robidoux. U.S.P. 2,338,872, 11.1.44. Appl. 9.9.40. Electrical system for 
firing guns. 

C. J. Coberly. U.S.P. 2,338,903, 11.1.44. Appl. 21.1.41. Fluid-operated pump 
assembly. 

L.C. Waterman. U.S.P. 2,338,986, 11.1.44. Appl. 10.8.38. Process and apparatus 
for separating dispersion of oil and water. 

J.C. Arnold. U.S.P. 2,338,991, 11.1.44. Appl. 19.10.40. Magnetic well-logging. 

M.M. Albertson. U.S.P., 2,339,129, 11.1.44. Appl. 20.1.42. Radiological method 
of surveying wells. 

G. L. Kothny. U.S.P. 2,339,274, 18.1.44. Appl. 10.8.39. Electrical connecting 
means for well-bore apparatus. 

W. J. Brightwell. U.S.P. 2,339,319, 18.1.44. Appl. 6.3.41. Valved well-packer. 
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W. R. King. U.S.P. 2,339,487, 18.1.44. Appl. 25.5.40. Time and volume 
control for gas intermitters. 

W. P. Munk. U.S.P. 2,339,748, 18.1.44. Appl. 19.8.42. Pump. 

W. N. Eddins. U.S.P. 2,339,920, 25.1.44. Appl. 3.1.41. Fluid-pressure-operated 
pump. 

C. L. Pruiett. U.S.P. 2,340,016, 25.1.44. Appl. 1.4.42. Oil-well pump packing. 
case. 

R. G. Taylor, Jr., and E. D. Wilde. U.S.P. 2,340,028, 25.1.44. Appl. 22.1.42. 
Well-flowing means. 

M. De Groote, B. Keiser, W. Groves and A. F. Wirtel. U.S.P. 2,340,305, 1.2.44. 
Appl. 27.4.42. Process for breaking petroleum emulsions. 

M. De Groote, B. Keiser, W. Groves and A. F. Wirtel. U.S.P. 2,340,306, 1.2.44. 
Appl. 27.4.42. Process for breaking petroleum emulsions. 

M. De Groote, B. Keiser, W. Groves and A. F. Wirtel. U.S.P. 2,340,307, 1.2.44. 
Appl. 27.4.42. Process for breaking petroleum emulsions. 

M. De Groote, B. Keiser, W. Groves and A. F. Wirtel. U.S.P. 2,340,308, 1.2.44. 
Appl. 25.5.42. Process for breaking petroleum emulsions. 


A. F. Wirtel. U.S.P. 2,340,355, 1.2.44. Appl. 27.4.42. Process for breaking 
petroleum emulsions. 


R. B. Lloyd. U.S.P. 2,340,481, 1.2.44. Appl. 25.6.40. Apparatus for starting 
flow in wells. 


F. L. Seott. U.S.P. 2,340,492, 1.2.44. Appl. 21.9.40. Cutting teeth for well. 
drills. 

G. D. Dilley. U.S.P. 2,340,738, 1.2.44. Appl. 1.5.41. Turbine driven well- 
drilling unit. 

H. L. Reed. U.S.P. 2,341,572, 15.2.44. Appl. 4.12.36. Method of drilling 
wells. 

H. L. Reed. U.S.P. 2,341,573, 15.2.44. Appl. 10.8.37. Method of sealing earth 
formations. 

H. L. Reed. U.S.P. 2,341,574, 15.2.44. Appl. 25.7.36. Method of drilling wells. 

C. F. Teichmann. U.S.P. 2,341,581, 15.2.44. Appl. 24.2.37. Preparation of 
drilling muds. 

L. B. Stinson. U.S.P. 2,341,670, 15.2.44. Appl. 17.1.42. Pipe and tool-joint 
connection. 

D. Silverman and R. W.Stuart. U.S.P. 2,341,745, 15.2.44. Appl. 16.7.40. Method 
for determining the nature of formations encountered in well-drilling. 

A. A. Jens. U.S.P. 2,341,783, 15.2.44. Appl. 12.10.40. Complete well-screen. 

M. M. Verheuland E.K. Lane. U.S.P. 2,341,832, 15.2.44. Appl. 16.5.40. Appara- 
tus for introducing fluid into openings. 

L. Grumbaugh. U.S.P. 2,341,864, 15.2.44. Appl. 21.8.42. Pneumatic counter- 
balance for well-pumps. 

J. H. Wiggins. U.S.P. 2,341,890, 15.2.44. Appl. 7.10.42. Folding ladder and 
shiftable platform for floating-type tank-roofs. 

P. H. Jonesand M.T. Flaxman. U.S.P. 2,342,106, 22.2.44. Appl. 25.4.39. Treat- 
ment of oil-producing sands. 

T. Gleason. U.S.P. 2,342,139, 22.2.44. Appl. 10.5.41. Drilling derrick. 

W.B. Plummer. U.S.P. 2,342,166, 22.2.44. Appl. 25.6.41. Processing well fluids 
recovered from distillate formations. 

W. A. Abegg. U.S.P. 2,342,234, 22.2.44. Appl. 16.8.43. Pipe-measuring appa- 
ratus for pipes suspended from a derrick. 


C. G. Cooley. U.S.P. 2,342,253, 22.2.44. Appl. 16.12.39. Method of and appa- 
ratus for testing loose geological formations. 
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J. T. Hayward. U.S.P. 2,343,273, 22.2.44. Appl. 19.8.40. Method for detecting 
oil in well-drilling. 

Cc. C. Hedges. U.S.P. 2,342,275, 22.2.44. Appl. 8.7.39. Drilling mud. 

C. M. Peters. U.S.P. 2,342,301, 22.2.44. Appl. 15.4.42. Gas-lift valve. 

R.C. Pryor. U.S.P. 2,342,367, 22.2.44. Appl. 17.2.41. Bottom hole of subsurface 
sampler. 

W. M. Newton and P. H. Jones. U.S.P. 2,342,424, 22.2.44. Appl. 28.6.38. Treat- 
ment of oil-productive sands. 

C. N. Percifield, Jr. U.S.P. 2,342,485, 22.2.44. Appl. 27.5.41. Casting float- 
valve. 

F. J. Sprang. U.S.P. 2,342,498, 22.2.44. Appl. 24.1.42. Drilling bit. 

J. F. Larkin. U.S.P. 2,342,588, 22.2.44. Appl. 8.5.40. Method for preventing 
the loss of drilling fluid during the drilling of wells. A. H. N. 


Gas. 


768.* Methods of Storing Natural Gas to Relieve Peak Demands on Fields. J. F. 
Robinson. Oil Gas J., 2.3.44, 42 (43), 56-60.—The factors entering into the applica- 
tion and operation of the four following general methods of storing natural gas are 
reviewed : (1) low-pressure cylindrical gas-holders, (2) medium pressure (5-25 Ib.) 
steel containers, (3) high pressure, low-temperature storage as liquid in well-insulated 
alloy tanks, and (4) high-pressure storage as gas in the pore space within certain 
geological horizons, usually in depleted gas-fields. (1) Gas-holders of the normal 
water seal, or the newer piston type dry holders, cost about $80,000 per million 
cu. ft. of capacity, and are thus not practicable for very large quantities of natural 
gas. (2) Steel containers cost about $200,000 pet million cu. ft., and are thus also 
not economic for storage of peak supplies. (3) One successful liquid storage plant 
has been in operation for some years and consists of concentric spheres or cylinders 
with cork insulation. The dehydrated gas is compressed and cooled with ammonia/ 
ethylene to — 15 257° F., being regasified by heat exchange when required. Storage 
capacity is equivalent to 240 million cu. ft., the @lant costing about $7100 per million 
cu. ft. (4) Underground storage has been practised for many years, and is becoming 
more widespread, the quantity so stored being 135,000 million cu. ft. In one area 
6000 million cu. ft. of gas has been stored at a cost of $1,000,000, including that of 


the 3250 million cu. ft. in reserve prior to the time storage was commenced. 
Cc. L. G. 


Polymerization and Alkylation. 


. D. Barton. Oil Gas J., 3.2.44, 42 (39), 78.—The HF alkylation unit which forms 
a part of the Sun Oil Co.’s 15 plant at Marcus Hook was designed by Universal Oil 
Products Co. A survey of the materials available indicated that there would be an 
excess of isobutane over the theoretical requirements of the unit, so that the limiting 
factor on the alkylation unit would be the availability of olefins. 

The B-B cut used is relatively low in sulphur, and the only pretreatment necessary 
is a single wash with 15° Bé. NaOH in a 30-ft. packed column, followed by drying in 
12-ft. bauxite columns. 

The reaction section contains two complete sets of chambers which may be used 
separately or in conjunction. One set consists of three Stratco contactors arranged 
for series flow of isobutane recycle and acid, with parallel flow of fresh B-B feed. 
The other set comprises three similar contactors arranged for parallel operation on 
acid, isobutane recycle and B-B-feed. After settling, the hydrocarbon fractions 
from each set pass to the same operating storage tank. 

Removal of dissolved and combined HF is effected by stripping in a 20-plate 
column at 200 p.s.i.g., followed by treatment in two 40-ft. bauxite defluorinator 
columns. It is proposed to supplement this treatment by catalytic defluorination. 

The hydrocarbon stream then passes through two deisobutanizer columns working 
in parallel. These are 50-plate, 150 ft. columns with a common set of reflux con- 
densers and a single accumulator for the isobutane product. 
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Prefractionation of the B-B feed stock is so effective that at this stage the control 
of propane build-up in the isobutane recycle stream is satisfactorily maintained by 
depropanizing only 20-25% of the total stream. 

The alkylate from the isobutane columns now contains only residual n-butane, 
with traces of isobutane and organic fluorides. The remaining treatment consists of 
a de-butanizing distillation (during which further decomposition of fluorides occurs), 
followed by a further bauxite treatment for HF removal. Finally, the alkylate is 
cut into an aviation grade and a small quantity of motor grade bottoms. 

~ The article is illustrated with photographs and a flow-sheet is given. C. G. G. 


Refining and Refinery Plant. 


770. The Development of the Hydrogen Fluoride Alkyiation Process. C. G. Gerhold, 
J. O. Iverson, H. J. Nebeck, and R. J. Newman. Trans. Amer. Inst. Chem. Engr, 
1943, 39 (6), 793.—The flow diagram for a typical HF alkylation unit is presented 
and the operating principle discussed. Chemical engineering problems concerning 
the design of the pilot, and full-scale plants are discussed, with particular attention 
to the design of glands which are proof against corrosion. Anhydrous HF boils at 
67-8° F., which is above the boiling point of isobutane, and an unusual method is 
used for separating the HF by distillation in which a mixture of HF and hydrocarbons 
are taken as a distillation overhead product which on cooling separates into two 
phases, the hydrocarbon phase being returned to the fractionating column and the 
HF phase recycled to the alkylation plant. This system may be used to separate 
any relatively immiscible liquids in which the Henry’s Law constant: of the solute 
is higher than the corresponding value for the solvent. 

The physical properties of HF are discussed, and safety precautions for the handling 
of this material are given. The general principles of the design of contactors, pumps, 
flow meters, thermocouples, and pressure relief systems are reviewed. J. W.H 


771. Fibrous Glass as a Packing Material for Packed Column Distillation. ©. W. 
Minard, J. H. Koffolt, and W. R. Withrow. Trans. Amer. Inst. Chem. Engrs, 1943, 
39 (6), 813.—A description is given of the use of fibrous glass as a packing material 
for fractionating columns. Efficiency data are given for two columns of | ft. diameter 
and of 1 ft. and 6-5 ft. packed height. The precise method of packing the glass 
into these columns is‘ described and photographs illustrate the packing of a 50-in. 
diameter, 32 ft. high column. 

The glass fibres used are 0-01 in. diameter, and are arranged parallel to the direc- 
tion of flow with a packing density of 4 lb./cu. ft. A combined packing support and 
reflux distributor is placed every 20 in. in the packing to ensure liquid distribution 
and to prevent crushing of the packing. 

Data are given summarizing the results of 600 test runs on the experimental 
columns in which the H.T.U. was investigated for enriching and stripping in the 
binary systems ethanol—water, methanol—water, and acetone—water under various 
conditions of reflux ratio and vapour velocity. The H.E.T.P. of this packing is 
24-36 in. for columns of 3 ft. and 4 ft. diameter respectively, and it is shown that 
this packing may be operated at vapour velocities up to 6 ft./sec., and that the 
pressure-drop and hold-up are low. Comparison with bubble-plate columns shows 
that the principle advantages of this type of packing are the low cost and light 
weight per unit volume. W. 


772.* Effect of Sulphur in West Texas Crude on Refinery Operations. B. L. Scoggin 
and G. H. Burruss. Oil Gas J., 21.10.43, 42 (24), 61.—Corrosion from West Texas 
crude oils is highest in the field storage tanks, and lessens as it flows via pipe lines 
and equipment to refinery tanks. In field tanks more attention should be given to 
reducing ingress of air and to the good condition of breather valves, etc. Pretreat- 
ment of the crude by electrical desalting, after addition of some fresh water, usually 
removes 90-95%, of the salt, H,S, and elementary sulphur. Where fresh water is 
not available, heating and settlement in ‘“‘ gun-barrel ’’ settlers must be substituted. 
Pretreated crudes cause little corrosion in atmospheric distillation plant. 

In primary distillation special alloys are not necessary in the crude column, cast 
iron is used for condensers, steel and Admiralty metal tubes are used in heat ex- 
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changers, and steel shell and tubes in the gasoline after-coolers. Hot crude pumps 
(275° F.), and hot residue pumps (550° F.) are equipped with 18-8 Cr—Ni covered 
rods, valves, and seatings. For reflux pumps, Monel metal, and Dura-bla valves 
and Ni-Resist for pistons and liners are employed. Measured aqua-ammonia injected 
to the top deck of the crude fractionating column takes care of corrosion that may 
be accelerated at the reflux entry point, the quantity (0-015—0-03 lb. /brl. crude charge) 
is controlled by holding the pH of the condensate water at 0-8. The gasoline con- 
densate is caustic scrubbed before it reaches the run-down tank. Efficient reduction 
of H,S is obtained by using 0-2—0-3 lb. NaOH /brl. of crude charged. 

Corrosion in cracking plante becomes serious when the charging stock is at tem- 
peratures of 675° F. or over. Corrosion v. temperature charts are extremely useful ; 
they are plotted from data obtained by observation of tube to tube loss in wall 
thickness against temperature, and, when completed, form a direct clue to the 
points of maximum corrosion, and show which types of alloy are the most economical. 
All tubes, return bends and hot transfer lines are of 18-8 Cr-Ni. The vapour 
column is lined with 11-13 Cr steel, spot welded to the shell; the cracking chamber 
is lined with a composition which is insulating as well as protective. No neutralizing 
agent is used in the condensing system. Refineries that do not use 18-8 Cr—Ni in 
the plant zones mentioned, use at least 4—6 Cr steel and add lime to the charge stock 
up to 1 Ib./brl. of feed charged. The towers of vacuum units generally operate at 
temperatures above 675° F. and are usually lined with 11-13 Cr steel. Aqua- 
ammonia (0-03 Ib. /brl. charge) is used to reduce corrosion. 

Sweetening processes, sulphur extraction, and vapour phase refining of products 
are briefly discussed. W. H. C. 


773. Largest D.P.C. High Octane Plant Now Ready for Operation. H. M. Nelly and 
8. Gill. Petrof. World, February 1944, 15 (2), 38.—Defence Plant Corporation’s 
aviation gasoline refinery situated adjacent to the Old Ocean Field, Sweeny, Texas, 
is nearing completion. When completed, it will be the largest 100 octane aviation 
plant built by the Corporation, covering about 450 acres and costing 23 million 
dollars. The refinery will be operated by the J. 8S. Abercrombie Co. and the Harrison 
Oil Co. on a non-profit basis, and will deliver to Government a product meeting all 
U.S. Army Grade 130 specifications at a total estimated cost of about 9 c. per gal. 
The six processing units comprise: (1) A crude distillation unit consisting of flash 
tower, depentanizer, atmos. topping tower, and vacuum tower. The depentanizer 
will produce a 91 octane cut, the atmospheric tower a heavy naphtha for reforming, 
and a light gas oil for the catalytic cracker and the vacuum tower a heavy gas oil 
for the catalytic cracker and fuel oil bottoms. (2) The,thermal reforming unit will 
produce motor gasoline and maximum butylenes for the alkylation unit. (3) A two- 
stage fluid catalytic cracker with reactors operated separately, but connected to a 
common catalyst regenerator. One reactor will operate full time on gas oil from the 
crude unit, whilst the second will operate one-third of the time on gas oil and two- 
thirds re-treating light catalytic cracked naphtha. Products will be aviation base 
stock, isopentane, heavy naphtha for motor gasoline, distillate fuel, heavy gas oil, 
and butane-butylene fraction for the alkylation unit. (4) A gas concentration unit 
to stabilize and re-run products from the catalytic crackers and produce from them 
the butane-butylenes for the alkylation unit. (5) An H.F. alkylation unit having 6 
Stratco contactors. Provision ® made in this plant and the gas concentration unit 
for a small amount of amylene alkylation in addition to the main butane-butylene 
process. (6) A butane isomerization unit drawing supplies of n-butane mainly from 
high-pressure recovery plants at the Old Ocean Field. 

Provision is also made for caustic washing cracked gasoline, and acid-treating 
part of the aviation base stock. Details are given of the utilities, loading facilities, 
ete. As well as supplying butane for isomerization, the high-pressure absorption 
system will supply isopentane for blending into the aviation spirit, resulting in an 
expected yield of 100 octane aviation equivalent to 38% of the crude intake. ‘a 

R. A. E. 


774.* Latest Type Fluid Catalytic Cracking Plant in Operation. ©. C. Pryor. Petrol. 
Engr, February 1944, 15 (5), 61.—The 8.0.C. of New Jersey has completed the con- 
struction of a fluid catalytic cracking plant at its Baltimore (Maryland) refinery, and 
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the unit is now in operation. The cost of the plant, which includes an alkylation 
unit, was approximately 14 million dollars. Illustrations and some of the con. 


structional details of the plant are provided. The cracking stock used is a wide cut 
gas oil produced from a pipe still operating on a sweet East Texas crude. The surplus 
heat which has to be removed from the vapours near the bottom of the fractionating 
tower of the catalytic cracker is utilized for preheating feedstocks to units and for 
steam generation. Cracked naphtha is used as absorbing medium in the gas absorber 
of the light ends fractionation unit, which is provided with intercoolers in order to 
maintain suitable oil temperatures. Operation of the various units is briefly described. 
R. A. E. 


775.* Humble’s Second Catalytic Cracker is Finished. Anon. Oil Gas J., 3.2.44, 
42 (39), 27.—A second catalytic cracking unit, using fluid catalyst, has been com. 
pleted and put into operation at the Baytown Refinery of the Humble Oil and 
Refining Co. 

The unit is 240 ft. in height, and is designed to process more than 18,000 brls. of 
feedstock daily. About 40 tons of catalyst eirculate per minute. 

In the present unit, bottom draw-off has been substituted for the upflow principle 
of the original unit. It has also been possible to eliminate conventional furnaces 
for heating the charge-stock, this being effected principally by utilization of the heat 
from the spent catalyst regenerator. 

The unit is supplying essential C, and C, fractions for aviation gasoline and 
synthetic rubber plants. C. G. G. 


776.* Houdry Unit Specifically Designed to Treat Aviation-Gasoline Base Stock. J. i. 
Bates. Oil Gas J., 3.2.44, 42 (39), 75.—The new Houdry unit instajled at the Sun 
Oil Co.’s 15 Plant at Marcus Hook centralizes the entire production of high-quality 
aviation base stock at the refinery. 

The unit, although capable of other applications, now functions as a second-pass 
cracker, handling the first-pass catalytic gasoline from the remaining cracking units 
at the refinery. The present throughput is about 20,000 bris. per day, but this will 
probably be increased to 22,000 bris. on completion of a T.C.C. unit now being built. 

In the present unit, six catalytic-cracking cases operate as three pairs. Two cases 
are continually on stream while the other four are being regenerated. About 125 
tons of catalyst are carried. Each reaction vessel completes 48 cycles daily. 

The cracked stock is fractionated, provision being made for recycling all but the 
gas and gasoline fractions. The gas is used in alkylate feedstock. The gasoline, 
after stabilization, is suitabl® for aviation base stock. 

A flow-sheet and photographs of the unit are given. C. G. G. 


777.* Gas Fractionation and Stabilization. P.D. Barton. Oil Gas J., 3.2.44, 42 (39), 
86.—The design of the gas fractionation and stabilization section of the Sun Oil Co.'s 
new aviation gasoline plant at Marcus Hook was dictated by the conditions imposed 
by the cracking and alkylation sections. Accordingly, direct fractionation at rela- 
tively high pressures is employed. 

The section handles wet gas and unstable gasoline from the first- and second-run 
Houdry units, the former being a mile away. To reduce the volume of wet gas to 
be transported from the first-pass cracker, the wet gas and unstable gasoline are given 
an equilibrium contacting treatment at source. 

The combined wet gases are fractionated in five successive towers to yield propane, 
B-B fraction, isopentane, and gasoline which is returned to the second-run cracking 
feed-stock. 

The first- and second-run unstable gasolines are treated in separate stabilizers, 
yielding second-run feed-stock and stabilized aviation base respectively. The over- 
heads from the stabilizers are combined and passed to the wet gas feed-stock to the 
gas fractionation unit. 

A flow-sheet and photographs of the section are shown. Cc. G. G. 


778.* Flow Control Valve Limits Steam Production in Boiler Plant. H. E. Melton. 
Oil Gas J., 3.2.44, 42 (39), 96.—A brief description of the steam-raising equipment 
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for the 15 plant at Marcus Hook. Three boilers are used, each providing 75,000 Ib. 
of steam per hour, this delivery being stabilized by means of automatic flow-control 
valves. In this way periodic overloads on the boiler house are prevented and steam 
pressure is maintained. Cc. G. G. 


779.* Water Purification Processes Adaptable to Changing River Conditions. Orin M. 
Elliott. Oil Gas J., 3.2.44, 42 (39), 103.—The situation of the Sun Oil Co.’s aviation 
gasoline plant on the Delaware River estuary has introduced very variable conditions 
in the composition of the water available for plant use. The plant uses some 50 
million gallons of river water daily. In drought periods the intake is below the 
brackish water level of the estuary, and special arrangements have therefore been 
made for water treatment. e 

The ee for collecting, screening, chemical treatment, sludge removal, 
etc., are descri in some detail, and a flow-sheet is given which shows present 
arrangements, together with projected developments in the water-treatment system. . 
The article is illustrated with photographs. Cc. G. G. 


780. Cumene Process has Speeded Aircraft-Fuel Program. J. P. O'Donnell. Oil 
Gas J., 24.2.44, 42 (42), 73.—Cumene (isopropylbenzene) is both a high anti-knock 
and a rich mixture additive for aviation gasolines. It has an octane number of 99-3 
A.S.T.M. Motor method, and a blending value of 124 A.S.T.M. Motor method which 
places it well above benzene and toluene. “Cumene has a higher calorific value, and 
in consequence a higher power output rating than benzene, but its boiling point has 
the disadvantage of being higher. The use of benzene is, however, limited in aviation 
gasoline, owing to its freezing point, whilst cumene has a low freezing point. Propyl- 
ene has both high octane value and octane blending values, but its vapour pressure is 
too high for aviation gasoline, so that the conjoining of benzene and propylene 
produces an extremely suitable blending component. 

Cumene is manufactured by alkylating propylene and benzene. The source of 
olefin is from the C, gases from thermal cracking, such as the Dubbs process which 
consist of approximately 30% propylene and 70% propane. The necessary benzene 
is mainly derived from coal tar. 

The development of the cumene alkylation process used at the Norco refinery, La., 
has been through broad study of the operating conditions, such as temperature and 
ratios of propylene and benzene, and has the advantage of being easily adapted to 
existing plants by some minor alterations, and by providing additional fractionating 
equipment for benzene separation, and heat exchangers to cope with the higher 
temperatures involved. 

C, fractions from the stabilizer, made-up, and recycle benzene, are accumulated in 
a feed-tank and passing through heat exchangers are raised to the required tempera- 
ture, by exchange of heat from the products of the exothermic reaction, and flow to 
the reactor where they contact the catalyst and pass on via the heat exchangers to 
columns (1) for depropanizing and (2) for debenzenizing. The bottoms from (2) 
flow to a re-run tower from which the cumene is taken as an overhead. The overhead 
from (2) is recycled. A simple flow-sheet is given. W. H. C. 


Chemistry and Physics of Hydrocarbons. 


781. Catalytic Dehydrogenation. I. Catalytic Comversion of Alcohols into 

Paraffins and Olefins. E. J. Badin. J. Amer. chem. Soc., 1943, 65, 1809-1813.—A 
series of aliphatic primary alcohols from pentanol to hexadecanol have been con- 
verted in the liquid phase to aldehydes, unsaturated and saturated hydrocarbons, 
using 5% of Raney nickel as the catalyst, at temperatures from 140° to 275°C. Lower 
temperatures and reaction times gave increased aldehyde yields, higher temperatures, 
and reaction times gave higher yields of paraffins and olefins. The results are dis- 
cussed, and it is suggested that the reactions proceeds consecutively by dehydrogena- 
tion, deformylation, and hydrogenation, the extent of each reaction depending on 
temperature and time. Deformylation is the splitting out of carbon monoxide and 
hydrogen from the aldehyde. E. H. W. 
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782. The Ultraviolet Absorption Spectra of Some 


Derivatives of Chrysene. N. 
Jones. J. Amer. chem. Soc., 1943, 65, 1815-1818.—The ultra-violet absorption 
spectrum of 6-isopropenyl-chrysene was determined and compared with that of 
6-methylchrysene. Reasons for the similarity of the two spectra are discussed. 
The spectra of certain acetyl-chrysenes and a derivative having an alicyclic ring 
attached to the 5:6-positions of the chrysene nucleus are also reported and 
discussed. E. H. W. 


783. The Ultraviolet Absorption Spectra of Arylethylenes. R. N. Jones. J. Amer, 
chem. Soc., 1943, 65, 1818-1824.—From a study of published ultra-violet absorption 
spectra of compounds of the general formula R,R,C = CR,.C,H,, where R,, R,, R, 
may be H or C,H,, it is shown that these spectra fall into two classes which resemble 
either (i) a styrene or (ii) a trans-stilbene type of spectrum. (cis-Stilbene is an 
exception to this generalization, its spectrum being intermediate between the two 
types.) From a consideration of the steric factors involved, configurations for these 
substances are suggested which account for the observed optical behaviour. The 
spectrum of tetra-(9-phenanthryl)-ethylene was determined and compared with that 
of a four molar solution of phenanthrene. A configuration similar to that proposed 
for tetraphenylethylene is suggested for the tetra-(9-phenanthy]) derivative. 
E. H. W. 


784. Some Formaldehyde Derivatives of Acetylenic Hydrocarbons. G. F. Hennion 
and E. P. Bell. J. Amer. chem. Soc., 1943, 65, 1847-1848.—A description is given of 
the synthesis of nine alkylpropargyl compounds by the treatment of sodium alky]- 
acetylides and the corresponding Grignard reagents with various formaldehyde 
derivatives. Constants, yields, and analytical data for the products obtained are 
tabulated. E. H. W. 


785. Hyperconjugation in Methyl Butadienes as Shown by Dipole Moments. N. 3B. 
Hannay and C. P. Smyth. J. Amer. chem. Soc., 1943, 65, 1931-1934.—The dielectric 
constants of the vapours of butadiene, 1-methyl-, 2-methyl-, and 2 : 3-dimethyl- 
butadiene have been measured and used to calculate the dipole moments of the 
molecules. The results are discussed, and support is claimed for the theory of 
hyperconjugation as applied to these compounds. The molecules of 2 : 3-dimethy!- 
butadiene are shown to be largely in a cis-form with respect to the central C—C:bond. 
E. H. W. 


786. Aromatic Cyclodehydration. XIV. 9 :10-Dialkylphenanthrenes. C. K. Brad- 
sher and 8. T. Amore. J. Amer. chem. Soc., 1943, 65, 2016—-2017.—The synthesis is 
described of four 9: 10-dialkylphenanthrenes, using a series of symmetrical ketones 
in the olefin oxide type of cyclization. E. H. W. 


787. 1:2:9:10-Tetramethylanthracene. R. B. Sandin, R. Kitchen, and L. F. 
Fieser. J. Amer. chem. Soc., 1943, 65, 2018-2020.—1 : 2 : 9: 10-Tetramethylanthra- 
cene has been synthesized. The hydrocarbon was very sensitive to air, a picrate, a 
trinitrobenzene complex, and two methoxy derivatives were prepared. This com- 
pound is a model of the very active carcinogin 9 : 10-dimethyl]-1 : 2-benzanthracene, 
but its carcinogenity has not yet been recorded. E. H. W. 


788. Hydrogenation of the Triple Bond. A. L. Henne and K. W. Greenlee. J. Amer. 
chem. Soc., 1943, 65, 2020-2023.—In liquid ammonia solution dialkylacetylenes were 
quantitatively reduced by sodium to pure trans-olefins. Monoalkylacetylenes were 
similarly reduced to the corresponding olefins, except that the reaction was in the 
presence of ammonium sulphate. Similarly the diacetylene 1: 6-heptadiyne was 
reduced by sodium and ammonium sulphate to 1 : 6-heptadiene and 2 : 7-nonadiyne 
was reduced by sodium to trans-trans-2:7-nonadiene. The results of catalytic 
reduction of some of these acetylenic compounds is also recorded. E. H. W. 


789. Thermal Properties of Jsopentane. Communication from J. G. Aston. J. Amer. 
chem. Soc., 1943, 65, 2041.--Referring to the paper by Guthrie and Huffmann, 
J. Amer. chem. Soc., 1943, 65, 1143, it is pointed out that two independent groups of 
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workers using different calorimeters have observed an anomaly in the thermal 
behaviour of isopentane. A third group of workers (Guthrie and Huffmann) using a 
different calorimeter did not observe the phenomenon. The writer hopes to repeat 
the work on isopentane some time in the future, using the Huffmann type calorimeter. 
E. H. W. 


790. Systematic Studies on Palladium-Synthetic High Polymer Catalysts. K. E. 
Kavanagh and F. F. Nord. J. Amer. chem. Soc., 1943, 65, 2121-2125.—The pre- 
paration is described of various polyvinyl acetate-palladium (PVAc~Pd) catalysts in 
alcohol or acetone solution. Comparison with polyvinyl alcohol-palladium (PVA- 
Pd) catalysts for the hydrogenation of nitrobenzene or benzaldehyde was favourable. 
If the degree of polymerization of the carrier is either too small or too large a decrease 
of activity results. Various acetals of PVA in dioxane or acetic acid solution were 
shown to be suitable as carriers for Pd catalysts. It was found that maximum 
efficiency of these organic solvent soluble polymer catalysts, depended on the presence 
of a certain quantity of water. PVA-—Pd was shown to be a superior catalyst to 
gum arabic—palladium (GA—Pd) in the presence of thiophene. E. H. W. 


791. Aromatic Cyclodehydration. XV. 9 : 
C. K. Bradsher and L. J. Wissow. J. Amer. chem. Soc., 1943, 65, 2304-2305.— 
9: 10- Diphenyl- and 9 : 10-bis-(p-hydroxypheny])-phenanthrene have 
by aromatic eyclodehydration of suitable 2-bipheny] glycols. 


792. Catalytic Isomerization of Paraffin Hydrocarbons. P. A. Leighton and J. D. 
Heldman. J. Amer. chem. Soc., 1943, 65, 2276-2280.—A kinetic study has been 
made of the liquid phase isomerization of n-butane, using aluminium bromide and 
hydrogen bromide mixtures as catalyst. Contact with air for a minute was sufficient 
to make anhydrous aluminium bromide an active catalyst even after several hours’ 
pumping. With rigid exclusion of air anhydrous aluminium bromide had no action 
on n- or i-butarie. From the rate studies HAIBr, was deduced to be the true catalyst. 
The apparent activation energy for the isomerization of n-butane was 9-2 kcal./mole. 
A temperature—independent rate factor of 10°* was calculated; this is much smaller 
than that predicted from collision rate considerations. E. H. W. 


793. Fluorinated Derivatives of Propane. V. A. L. Henne and J. V. Flanagan. 
J. Amer. chem. Soc., 1943, 65, 2362—2363.—A description is given of the use of a mixture 
of mercuric oxide and hydrogen fluoride for the fluorination of propane derivatives 
having both hydrogen and halogen atoms attached to the same carbon atom. Ten 
derivatives were prepared and their physical properties are tabulated, the compounds 
were subsequently chlorinated to the perhalogen compounds. E. H. W. 


794. Reaction of Sulphur Dioxide with Olefins : the Ceiling Temperature Phenomenon. 
R. D, Snow and F. E. Frey. J. Amer. chem. Soc., 1943, 65, 2417-2418.—Monolefins 
and sulphur dioxide react in a homogeneous liquid phase in the presence of soluble 
catalysts—e.g., oxygen, peroxides, alkali nitrates, etc., or by exposure to actinic light 
to form polysulphones. If the reaction temperature was gradually raised, the reaction 
was suddenly arrested at a characteristic temperature level, on lowering the tem- 
perature the reaction restarted. This threshold has been designated the “ ceiling 
temperature.’ Ceiling temperatures were determined for propylene, isobutylene, 
l-butene, and a cis-trans mixture of 2-butene. The same ceiling temperature was 
obtained for a giver olefin, for various reactant proportions, catalysed by either 
actinic light or other catalyst. A possible explanation of the phenomenon is indicated. 

E. H. W. 


795. Vapour Phase Nitration of Toluene. J. L. Bullock and E. T. Mitchell. J. Amer. 
chem. Soc., 1943, 65, 2426-2428.—The ratio of isomers produced in the vapour phase 
nitration of toluene has been shown to be fairly constant at 55% ortho, 5% meta, 
and 40% paranitrotoluene, over a rather wide range of conditions. The expected 
multiple nitration and oxidation by-products have been isolated and identified. 
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The percentages of the isomers produced were estimated by measurements of the 
freezing point, the results were confirmed by two other independent means. 
E. H. W. 


796. Polyisopropylbenzenes. II. Nitro and Amino Derivatives. A. Newton. J. 
Amer. chem. Soc., 1943, 65, 2434-2439.—A study of the nitration of five polyiso. 
propylbenzenes is described, together with the conversion of the nitro derivatives 
to amines and meta nitration of the amines. Three types of nitration are classified, 
and three cases are noted where under relatively mild conditions the main product 
of mononitration is formed by replacement of an isopropyl! group. E. H. W. 


797. Polyisopropylbenzenes. III. Sulphonyl Chlorides and Nitrosulphonyl Chlorides. 
A. Newton. J. Amer. chem. Soc., 1943, 65, 2439-2441.—The chlorosulphonation of 
1: 3-di-, 1: 4-di-, 1:3: 5-tri-, 1:2: 4-tri-, and 1: 2:4: 5-tetraisopropylbenzene is 
described. The latter two compounds each gave | : 2: 4-tri-isopropylbenzene-5. 
sulphonyl! chloride. The nitration of the four sulphonyl chlorides produced is also 
described. In these preparations there are three examples where replacement of the 
isopropyl group by the entering substituent takes place exclusively, no detectable 
amount of the normal product being present. E. H. W. 


798. Polyisopropylbenzenes. IV. Bromo Derivatives, Nitriles, Amides and Carboxylic 
Acids. A. Newton. J. Amer. chem. Soc., 1943, 65, 2441-2443.—The preparation is 
described of three polyisopropylbenzene carboxylic acids of known orientation, via 
the bromo derivatives, nitriles, and amides. The physical properties of the acids 
prepared and also the intermediate derivatives are tabulated. E. H. W. 


799. Polyisopropylbenzenes. V. Acetylation. A. Newton. J. Amer. chem. Soc., 
1943, 65, 2444-2445.—The acetylation with acetic anhydride in the presence of 
aluminium chloride of four polyisopropylbenzenes is described. The same products, 
with various yields, were obtained in each case. The main produc@ with | : 3-di-, 
1:4-di-, and 1:2: 4: 5-tetraisopropylbenzene was 2 : 4-di-isopropylacetophenone, 
with 1:3: 5-tri-isopropylbenzene the chief product was 2: 4 : 6-tri-isopropylaceto- 
phenone. E. H. W. 


800. Sulphonation of Some Naphthalene Derivatives in the Presence of Boron Tri- 
fluoride. Note by G. F. Hennion and C. J. Schmidle. J. Amer. chem. Soc., 1943, 
65, 2468-2469.—Sulphonation of a-, and §-naphthylamine and 8-naphthol in the 
presence of boron trifluoride gave the usual sulphonic acid derivatives with slightly 
improved yields of clean products. The boron trifluoride appeared to act only as a 
strong dehydrating catalyst. E. H. W. 


801. Identification of Alkylbenzenes. III. The Acetamino and Benzamino Deriva- 
tives of isobutylbenzene. Note by V. N. Ipatieff and L. Schmerling. J. Amer. 
chem. Soc., 1943, 65, 2470.—The mono- and diacetamino and monobenzamino deriva- 
tives of isobutylbenzene have been prepared and their m.pts. reported. The charac- 
terization of all the monoalkylbenzenes from toluene up to and including the eight 
amylbenzenes has now been completed. For previous work see J. Amer. chem. Soc., 
1937, 59, 1056, and 1938, 60, 1476. E. H. W. 


Analysis and Testing. 


802. Electromagnetic Velometry. I. A Method for the Determination of Fluid Velocity 
Distribution in Space and Time. A. Kolin. J. Appl. Phys., February 1944, 15 (2), 
150-164.—A method is described which permits the determination of the local 
velocity of flow, as well as of turbulent fluctuations at a given point, or a prescribed 
series of points, in a moving liquid. The method is based on the induction of a 
potential gradient in the flowing medium as it traverses a magnetic field perpen- 
dicularly to its direction. The absence of lag in the process of induction makes the 
method particularly suitable for the study of rapidly varying velocities, and the sharp 
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localization of measurements allows the determination of spatial velocity distribu- 
tions. In an adaptation of the method for small scale laboratory experiments, the 
magnetic field is created by a large A.C. magnet in whose gap the conduit is placed, 
while two minute exploring electrodes pick up the induced e.m.f. at the desired 
locations. For large scale experiments and field work, a self-contained unit has been 
designed which comprises a minute electro-magnet with attached pick-up electrodes. 
The applicability of this method is demonstrated by velocity distribution curves, 
taken under different conditions and by records of liquid turbulence and transient 
velocity changes in different forms of flow. This paper is confined to the presentation 
of the principle involved, to the description of the apparatus, to the discussion of the 
experimental tgchnique, and to demonstrations of the applicability of the method. 
A theoretical analysis of the chacracteristics and limitations of this method will be 
dealt with in a separate publication. A. H. N. 


Special Products. 


803. Biological methods of Determining the Insecticidal Values of Pyrethrum Pre- 
parations (Particularly Extracts in Heavy Oil). F. Tattersfield and C. Potter. Ann. 
Appl. Biol., November 1943, 30 (3), 259-279.—In order to assist in the development 
of the use of pyrethrum extracts in heavy oil for the control of insect pests in houses 
and warehouses, a biological technique has been worked out for evaluating these 
solutions, using as test insect the beetle T'ribolium castaneum. As the insects may 
be killed either by spray or by contact with a film of insecticide on an exposed surface, 
methods covering both conditions have been standardized. In the spray method, 
beetles in a 9 cm. Petri dish are placed in the spraying cupboard and observations 
kept, while in the film method a piece of filter paper is sprayed, placed in the dish 
and the beetles introduced. The technique involved, the factors affecting the toxicity, 
the method of assessment of results, and the results obtained are fully discussed. It 
was found that the oil alone (half white oil) had no effect, that the film technique 
gave slightly lower results than the spraying technique, and that the biological 
results were fairly closely in line with the total pyrethrin content. Cc. L. G. 


804. A Film Technique for the Biological Evaluation of Pyrethrum in Oil Insecticides 
for Use Against Stored Product Insects in Warehouses. E. A. Parkin and A. A. 
Green. Ann. Appl. Biol., November 1943, 30 (3), 279-292.—Results are given of 
preliminary work on the standardization of the film technique for the biological 
evaluation of solutions of pyrethrum extract in heavy white oil used for the control 
of pests in warehouses (see previous abstract). The standard is taken as an 0-8% 
(w/v) solution of pyrethrin I in oil, the control insect being Tribolium castaneum. 
Full details of the technique used are given, this being controlled to distinguish 
between 0-65% and 0-8% solutions. Cc. L. G. 


805. The Preparation of a Standard Pyrethrum Extract in Heavy Minerla Oil with 
Observations on the Relative Toxicities of the Pyrethrins in Oil and Aqueous Media. 
J.J. Martin. Ann. Appl. Biol., November 1943, 30 (3), 293.—In view of the increas- 
ing use of additives to pyrethrum extracts, chemical determinations of pyrethrins 
offer no direct guidance as to the toxicity. A standard pyrethrum extract in white 
oil has been carefully prepared which can be used as a basis for evaluating com- 
mercial products of this type.” In view of the variable contents of pyrethrins and 
resin in extracts, the final standard solution in oil was prepared to contain 1% of 
pyrethrin I, 1% of pyrethrin II, and 5% of oleo-resin, with 0-25% pyrocatechol as 
anti-oxidant. (It was confirmed that the inhibitor had no effect on the toxicity.) 
Tests on the two pyrethrins in white oil and in aqueous media showed that pyrethrins 
I and II give similar results in white oil, but that pyrethrin I is much more effective 
in an aqueous medium than in oil, while pyrethrin II is rather less effective in 
aqueous medium than in oil. Cc. L. G. 


806. Petroleum Solvents. M. E. Kelly. Fuel, 1944, 23 (1), 3.—A non-technical 
review is given of the types and sources of hydrocarbon solvents derived from 
petroleum. -J. W. H. 
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807. Drying Oils from Petroleum Hydrocarbons. Anon. Paint Technology, February 
1944, 9 (98), 39.—U.S. Patent 2,224,603 granted to H. B. Kipper describes the pre- 
paration of drying oils that have proved satisfactory as paint vehicles by catalytic 
dehydrogenation and oxidation of petroleum oils, followed by condensation with 
resins. A typical procedure consists of heating 500 gm. heavy fuel oil with 30 gm. 
powdered copper oxide to 120° C., adding 125 gm. nitric acid with stirring at such a 
rate as to keep the temperature steady, filtering the mixture and washing with water. 
Alternatively 500 gm. heavy fuel oil can be treated with 75 gm. nitric acid and 75 em 
phosphoric acid, cooling the mixture in ice to below 20° C., red discoloration of the 
oil being prevented by means of mercurous and cuprous chlorides. Chlorinated 
products can be prepared by passing chlorine or HCI gas into the oils during oxida. 
tion. While the drying times of the oils are good, improved results are given by 
éarrying out the reaction in the presence of resins such as rosin, dammar, etc., or by 
adding a small amount of an emulsifying agent. @xidized oils can also be condensed 
with resins in the presence of solid acid phosphates, a product of this type having a 
drying time similar to that of tung oil. Cc. L. G. 


808.* Largest Butadiene from Petroleum Factory. A. L. Foster. Oil Gas J., 2.3.44, 
42 (43), 43-48.—A description is given of the Port Neches, Texas, butadiene plant 
of the Neches Butane Products Co. which will produce 4th of the U.S. butadiene require. 
ments. There are two main dehydrogenation units each of capacity 50,000 t.p.a. 
butadiene with 48 fractionating and recovery towers. 18,000 barrels per day of a 
B.B. cut, high in butenes, is drawn from 5 associated refineries, and the butenes 
concentrated by distillation and/or solvent extraction and catalytically dehydrogen- 
ated in 12 reactors, butadiene being removed and butene recycled. Separation of 
butadiene from butene is one of the major difficulties, owing to the narrow margin 
between boiling points, but this has been satisfactorily overcome. Auxiliary plant 
includes four boilers producing 72,000 h.p. compressors of 12,000 h.p. 42 Horton- 
spheres for storage and water pumps handling 300 million gallons per day. Two 
nearby co-polymerization units, operated by B. F. Goodrich Co. and Firestone Tyre 
and Rubber Co. absorb the butadiene from this plant to produce 120,000 tons of 
Buna §S per annum. Cc. L. G. 


809. Cutting Oil Dermatitis. Divn. of Occupational Hygiene, Dept. of Labour and 
Indistries, Commonwealth of Massachusetts, U.S.A. Chemical Products, March-April 
1944, 7 (5-6), 28.—The causes and prevention of dermatitis from cutting oils are 
briefly discussed. The mechanism of production of dermatitis is considered to be 
blockage by oil of the sweat and sebaceous glands, causing the secretion to harden 
and cause irritation. Infection may also play a part, but the bacteria must originate 
in the skin as they will not grow in oil. The addition of antiseptics is of little value 
as they may give riseto metal corrosion or even cause irritation themselves. Bacteria 
may also enter the skin through scratches caused by small particles of metal. Pre- 
vention of dermatitis depends largely on the complete removal of oil from the skin, 
for which is recommended either a mixture of equal parts of pure liquid soap and 
fine hardwood sawdust, or a mixture of equal parts of cornmeal and a cleansing solu- 
tion consisting of 45% sulphonated oil, 45% light liquid petrolatum, 10% of a 25° 
aqueous solution of gelatin. Details are given of the recommended measures for the 
care of skin and protection of clothes. Cc. L. G. 


Coal and Shale. 


810. Hydrogenation of Kimmeridge Shale Tar. ©. M. Cawley and F. E. T. Kingman. 
Fuel, 1944, 23 (1), 4.—Kimmeridge shale is in a class apart from other shales owing 
to its high sulphur content, and the tar used for this investigation contained 6-5°, 
sulphur. The hydrogenation experiments were carried out in a laboratory scale 
continuous high pressure (200 ats.) plant at temperatures in the region of 400° C. in 
the presence of molybdenum catalysts. Marked deterioration of the catalyst occurred 
under all the conditions investigated. The hydrogenated product is free from asphalt 
and sulphur, but Kimmeridge shale tar cannot be regarded as a good raw material 
for hydrogenation purposes. The hydrogenation process may be controlled to yield 
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varying proportions of motor spirit and diesel oil, the motor spirit being of low 
octane number (62), and the diesel oil of high octane number (56). Comparison of 
these values with those obtained from the hydrogenation of bituminous coal shows 
that the latter yields a motor spirit of 70 octane and a diesel oil of 45 cetane number. 
J. W. H. 


811. The Properties of Diesel Oils Prepared from Low Temperature Tar, Cannel Tar, 
and Kimmeridge Shale Tar. ©. M. Cawley. Fuel, 1944, 23 (1), 19.—Analyses are 
given of diesel oils prepared from low temperature tar, cannel tar, and Kimmeridge 
shale oil tar by straight distillation, cracking, and hydrogenation. Of these products 
it is shown that the ones produced by catalytic hydrogenation with a mloybdenum 
sulphide catalyst are the most satisfactory since they have the highest cetene numbers 
and that the diesel oil produced from hydrogenation of the cannel tar is superior to 
the others possessing a cetene number of 60 compared with 45 for the low temperature 
tar and 56 for the Kimmeridge shale tar. d W. 


Economics and Statistics. 


$12. Wage Analysis of Drilling and Production Workers. J. E. Brown. Petrol. 
Engr, February 1944, 15 (5), 100.—A study of 21,805 male workers in selected occu- 
pations, employed in 401 companies engaged in petroleum production and oil-well 
drilling in Oklahoma, Texas, and Louisiana, reveals that 58% were classified in jobs 
that showed straight-time average hourly earnings of | dollar or more. Approxi- 
mately 8% were in jobs paying 1-25 dollars or more/hour. As a group the employees 
studied averaged 1-02 dollars/hour in April 1943. Workers in Texas averaged 1-03 
dollars/hr., in Louisiana 1-02 dollars, and in Oklahoma, 99 cents. The highest 
average hourly wage (1-06 dollars) was paid in the Texas Gulf Coast area and the 
lowest (95 cents) in North Texas. The wages paid by large companies were con- 
sistently higher than those paid by small. Companies operating under 
agreements, generally the larger companies, paid higher wages than those without 
such agreements. 

Among the eighteen individual key occupations studied, that of rotary driller 
showed the highest average wage—1-52 dollars/hr. Cable drillers averaged only 
1:15 dollars, and ranked below class A machinists (1-33 dollars), class A electricians 
(1-31 dollars), class A carpenters (1-19 dollars), and gang pushers (1- i dollars). 
Watchmen (63 cents) earned the lowest wage. 
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BOOKS RECEIVED. 


Institution of Automobile Engineers, Proceedings. Vol. XXXVII. Session 142-43. 
Pp. 486. Institution of Automobile Engineers, 12, Hobart Place, London, 
S.W. 1. \ 

Among the twelve papers presented before the Institution during the session 
1942-43 the following may be mentioned as being of interest to the petroleum 
industry : 

Extreme Pressure Lubrication. (E. A. Evans.) 


The Effect of Compression-Ratio on the Performance of a Petrol Engine 
Converted to Producer Gas. (J. Spiers and Dr. E. Giffen. Report of the 
Automobile Research Committee.) 


The Performance of a Converted Petrol Engine with Different Producer Fuels. 
(J. Spiers and Dr. E. Giffen. Report of the Automobile Research Committee.) 


Las Asialtitas de la Provincia de Mendoza. G. A. Fester and J. Cruellas. Pp. 7. 
University of Santa Fe, Argentina® 


Caracteristicas Diferenciales entre las Astfaltitas y los Carbones Sedimentarios. |’). 
20. G. A. Fester and J. Cruellas. University of Santa Fe, Argentina. 


Magnolia Oil Field, Columbia, Co, Soe Part I. Petroleum Engineering 
Study. By C. B. Carpenter and H. J. Schroeder. Part II. Derivation and 
Application of Material-Balance Equations. By A. B. Cook. Pp. 115. on 
Bureau of Mines Report of Investigation No. 3720. 


Aniline Points of Hydrocarbons. J. 8. Ball. Pp. 49. U.S. Bureau of Mines Report 
of Investigations No. 3721. 


War Emergency British Standard No. 1160: 1944.—Protective Painting of Iron and 
Steel (Other than in Buildings). Pp. 10. British Standards Institution, 28, Vic- 
toria Street, London, 8.W. 1. Price 2s. net. 


This standard relates to the protective painting of iron and steel used in struc- 
tures such as bridges, gantries, pylons, galvanized and ungalvanized sheets, pithead 
and dock gear, static water tanks, etc. It is desirable that it should be read in 
conjunction with B.S. 1056: 1942. 


British Standard No. 1161: 1944.—Aluminium Alloy Sections. Pp. 23. British 


Standards Institution, 28, Victoria Street, London, 8.W. 1. Price 2s. net. 


This specification is the first of a series intended to cover those light aluminium 
alloy sections that have become standardized by usage in the various branches of 
engineering. The descriptive nomenclature used for these soctionh is that which 
has become established for the steel sections used for corresponding purposes, and 
the tables give the same information as is provided in the B.S. Specifications for 
steel sections. 
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Geology and Development. 


813. The Antelope Hills Oil-Field. W. T. Woodward. Calif. Oil Fields, July 
December 1942, 28 (2), 7.—The Antelope Hills oil-field is situated in the north. 
west part of Kern County, California, about 3 miles south-west of the North Belridge 
oil-field. It is a comparatively small field (190 acres), but is probably representative 
of a number of undiscovered pools lying at shallow depths around the fringe of the 
San Joaquin Valley. The first three wells drilled during 1942 proved the existence 
of three productive horizons: the “‘ 67-6” zone, a gas-producing zone of minor pro. 
ductivity ; the ‘“ 23-6” zone, an intermediate zone of mediocre productivity, and 
the lowermost “‘ 45-6’ zone, a prolific producer of heavy oil. 

Geologically the structure of the Antelope Hills oil-field is an anticline, the tilted 
axis of which has a north-west—-south-east bearing. The north-east flank is more 
steeply dipping than the more gentle north-west plunge, but this comparatively 
simple structure is complicated by faulting. 

Total production from the discovery of this field in April 1942 to Ist June, 1943, 
amounted to 410,596 brls. of oil, 174,820 bris. of water, and 265,569,000 cu. ft. of gas. 

There has been no production from the one well completed in the “‘ 67-6 "’ zone 
since November 1942. Oil from the other three zones is uniformly heavy, averaging 
about 17° gravity. On distillation it breaks down into approximately 4% gasoline, 
14% kerosene, 2% stove oil, and 80% fuel oil. The sulphur content is approximately 
0-56% by weight. 

A majority of the development had been on a spacing of one well to 10 acres, but a 
spacing of one well to 5 acres has now been allowed, and it is anticipated that if this 
programme is adopted throughout the field, it will probably double its productive 
capacity. H. B. M. 

814.* ips Between Price, Exploration Activity and Petroleum Discovery 
Volume. E. E. Rosaire. Oil Wkiy, 3.1.44, 112 (5), 26; 10.1.44, 112 (6), 15.—It 
seems that current and future petroleum demands will at least equal, and probably 
soon surpass, the current optimum efficient producibility of the U.S.A. oil resources. 
In the face of increasing consumption the minimum goal should be that the average 
annual additions to reserves should equal the average annual withdrawals. For the 
past few years the annual discovery volume has been declining, though there is some 
disagreement as to whether it still approximates or is well below the annual pro- 
duction. There is, however, little doubt that there must be an increase in the annual 
discoveries in the future. 

An increase in the price of oil is the method of stimulating the discovery rate most 
widely publicized. McCollum’s data for the U.S.A. in the period 1900-1942 show a 
generally direct relationship between the average crude oil price, dry holes drilled 
(a measure of the finding effort), and discoveries, but in recent years this direct rela- 
tionship has not been maintained. Some writers suggest that the price control of 
petroleum production is very remote. During the period 1915-1920, price rose 
nearly five-fold, while production increased by only 50%. From 1921 to 1929 the 
maximum range of prices was $1.17 to $1.88, yet output rose from 470,000,000 bri. 
in 1921 to 1,000,000,000 bri. in 1929. 

There are indications of a lag in the appearance of an increased production due 
to price stimulation, and in the early twenties this amounted to five years, a lag which 
is too great to allow of favourable results being obtained during a short emergency. 

Price stimulation cannot produce new fields in worked-out areas. 

Discovery and price data have been examined statistically, and for the earlier years 
there are indications of a 1-5-year lag ; for the period 1924-1930 (omitting East Texas) 
an 8-year lag gives the best fit; while for the period 1924-1941 the best fit results 
from the use of a 10-year lag relationship. The net effect is the correlation of the 
1921 price peak successively with the discovery peaks of 1921-1922, 1927, and 
1929-1930. : 

There is no rational obvious explanation of the 10-year lag in terms of ordinary 
prospecting practice, and the same is true of the 8-year lag relationship. The 1-5-year 
lag relationship is by far the most reasonable from the standpoint of actual explora- 
tion practice, and also shows a satisfactory fit over the 1901-1924 period, when, it 
is generally agreed, price was the dominant factor. 
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Data on purely exploratory tests are not available for the whole period 1901-1941, 
and thus the number of dry holes is used as a measure of the exploratory effort. 
Examination of the relationship between price and the number of dry holes shows 
outstanding correlation at 0 years onéhe 1901-1921 spread. This correlation appears 
at 1901-1915, and persists in diminished intensity even to 1901-1941. Other less’ 
pronounced relationships are suggested. The 0-year relationship has similar char- 
acteristics to the 1-5-year lag relationship between price and discovery volume. 

For the first half of the 41-year period, activity was found to lead discovery volume. 
A lead of 1-0—1-5 years holds. 

It can be argued that a rise in the current price will justify the industry in con- 
sidering prospects of a lower leve! of promise. Activity leads discovery in a price- 
dominated period, but the reverse is true in a period of non@narginal success—i.e., 
when technology creates an opportunity for discovery at a premium the industry is 
slow to recognize that such is possible, but once that opportunity is recognized 
industry-wide, the resulting activity continues past the point of maximum returns. 

Under present conditions it seems that, failing a strike of the East Texas type, 
the discovery volume required to compensate for present withdrawals can only be 
expected to follow from a material increase in price or from a contribution from 
technology comparable with the introduction of the reflection seismograph in 1930. 
Such a contribution from technology could take the form of a new prospecting objective 
achieved, a new province established as productive, or a new method reduced to 
practice. G. D. H. 


815.* Completions of 1943 Only Two-Thirds Normal, but Drilling Now Accelerated. 
Anon. Oil Wkly, 10.1.44, 112 (6), 45.—1701 wells were completed in U.S.A.in Decem- 
ber 1943, 37 fewer than in November, and it seems that the 1943 total may be 19,101, 
compared with a total of 21,454 in 1942. The 1943 completions included 428 old 
wells drilled deeper. 9528 of the wells produced oil or distillate, 1534 produced gas, 
5903 were dry, and there were 1708 injection or water-disposal wells. 

In 1943, drilling declined below the 1942 level in Louisiana (39%), New Mexico 
(29°,), Ohio (35%), Pennsylvania (34%), West Texas (30%), Texas Panhandle (45%), 
Upper Texas Gulf Coast (24%), and South Central Texas (39%). The 1943 com- 
pletions exceeded the 1942 figures in California (79%), Arkansas (13%), Colorado 
(130°), Kansas (8%), Kentucky (154%), Montana (25%), Nebraska (39%), North 
Texas (22%), and Wyoming (28%). 

The completions in December and during the whole of 1943 are tabulated and 
classified by States and districts, with some 1942 figures for comparison. 

G. D. H. 


816.* Ecuador Increases Crude Oil Production. Anon. Oi! Wkly, 10.1.44, 112 (6), 

46.—-In the third quarter of 1943 Ecuador produced 63,481 brl. of crude, 21% more 

than in the previous quarter. The total output is estimated at 231,000 brl. 


G. D. H. 
817.* American Firm Drills Nicaraguan Wildcat. Anon. Oil Wkly, 10.1.44, 112 
(6), 46.—40 km. north of Puerto Cabezas, Nicaragua, a wildcat was reported to have 
reached a depth of 3500 ft. at the end of October 1943. G. D. H. 


818.* Two Prospects of Eastern Flank of Anadarko Basin Showing Oil. C. Hoot. 
Oil Gas J., 13.1.44, 42 (36), 29.—Oil-stained cores have been obtained from two tests 
in McClain County, Oklahoma, on the east flank of the Anadarko basin. The wells 
are thought to be on a different trend from that outlined by the West Moore and 
Oklahoma City pools, and following the Nemaha Ridge round into Canadian County. 
It is about as far from the newly-established Noble, West Moore—West Edmond trend, 
as these latter fields are from the Moore, Oklahoma City, and Britton trend. 

The Cottingham well topped the second Wilcox sand at 10,633 ft. Cores in the 
interval 10,630—10,646 ft. have shown sandy dolomite, coarse sand and tight sand, 
with some oil stains and good porosity in parts. 

The tests to the north-west found Hunton lime at 9500 ft., and a medium-coarse 
limestone core at 9511-9521 ft. showed some oil-staining and fair porosity in parts. 
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Tight limestone with oil-staining was found in a core from 9521 to 9526 ft. A drill. 


stem test has been ordered. ‘ G. D. H. 


819.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 13.1.44, 42 (36), 
107.—Shows of oil have been found in two deep tests on the east rim of the Anadarko 
basin. Two wildcats completed in the week ended 8th January, 1944, found oil, 
one being a 15-brl. well in the Gray sand of Coleman County, West Central Te »Xas, 
and the other a 76-brl. well in Bee ety: Texas. 

67 wildcats were completed in U.S.A. in the week ended 8th January, 1944, and 
a table gives by States and districts | an analysis of these wildcat completions. 

G. D. H. 


820.* Material Increase Forecast for 1944 New Well Drilling. Anon. Oil Wkly, 
31.1.44, 112 (9), 84.—The Oil wWeehiy’ 8 estimate for U.S. 1944 completions is 23,535 
wells, while the figure compiled from a cross-section of reports from oil compat ics is 
25,476 wells. The need for more oil for winning the war is foremost amony the 
factors pointing to increased drilling in 1944. 

During the five years ended 1941 the number of producing wells increased by about 
11,000 each year; in 1943 the increase was only 2800. 

Florida became a producer in 1943, and one or two other States may become pro- 
ducers in 1944. 

The upward trend in drilling seems likely to obtain in all important producing 
areas except Illinois-Indiana, where there may be a slight fall. An increase of 56% 
is indicated for Texas, while the national increase may be 25-28%. The 1944 footage 
may be 33-25% higher than in 1943, increasing the average well depth by 88 ft. to 
3211 ft. 

According to present plans the completions in 1944 will be about 120 in Trinidad, 
about 580 in Venezuela, and about 25 in Colombia. Operations seem likely to increase 
in the Near East. 

District 3 will probably be most active in 1944, for transportation facilities have 
been improved. Substantial additions have been made to its refining capacity. 
It is predicted that 1769 wells will be drilled in California during 1944. 

A table gives by States and districts the 1943 well completions and deepenings, 
and footage, with forecasts of the 1944 new wells, wildcats, and footage. G. D. H. 


821.* Record Number of Wildcats but New Sources Drop Off. Anon. Oil Wkly, 
31.1.44, 112 (9), 94.—Although the U.S. oil industry drilled a record number of wild- 
cat tests in 1943, fewer new sources of supply were discovered than in 1942 and 1941. 
However, several of the strikes may prove better than was currently indicated. 

The 3599 wildcats, including field outpost tests, gave 643 producing wells. 348 
new oil-fields were found, 152 new producing horizons in known fields, and 143 exten- 
sions. The new fields represent 275 oil-fields, 55 gas-fields, and 18 distillate fields, 
while 129 of the new pay horizons gave oil, 13 gas, and 10 distillate. 

221 of the successful wildcats were in Texas, the most significant discoveries being 
in South-west Texas, South Central Texas, and the Lower Gulf Coast. In this South 
Texas region most of the hits lay on two trends—the Carrizo—Wilcox trend and the 
Frio—Vicksburg trend. 

Along the Upper Texas Gulf Coast important extensions and new pays were proved 
in old salt-dome fields. Several thousand acres of production were added to the 
Katy gas-field, and a commercial oil-pay was found on the flank of the dome. In 
East Texas the major discoveries were Paluxy production at Manziel, and Rodessa 
and Pettit production at New Hope. 

14 oil discoveries, three new gas-fields, four new oil-pays, and two new gas-pays 
were found in West Texas. Ellenburger discoveries initiated considerable wildcat 
activity along a north-south trend west of the Pecos uplift. North Texas had 45 oil 
discoveries, 17 new oil pays, and 2 new gas pays. 

A 500,000,000-brl. reserve discovery is believed to have been made in the Elk 
Basin field at the north end of the Big Horn Basin, Wyoming. The proved acreage 
is 4500 acres, and the average initial production of the 22 wells was 2189 bri./day 
from the Tensleep. The Gebo dome at the southern end of the Big Horn Basin also 
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seems to be of major rank. The discovery well initially gave 4320 brl. from the 
Embar. The Madison was not tested. In the northern part of the Frannie field 
the Madison line has been proved productive, and a very substantial Madison reserve 
has been found in the Oregon Basin field, which produces from the Embar and Ten- 
sleep, and has two areas of closure. 

The Californian discoveries may be considered to have added 24,000,000 bri. to 
the State’s reserves ; semi-wildcat extensions and new pays may have added 37,500,000 
bri., and wells in existing fields may have added 15,500,000 brl. The production in 
1943 was 283,000,000 brl. 

82 wildeats added a reserve of about 1,000,000 brl. to the Indiana reserves. Of 
the nineteen strikes in Kentucky, Hitesville with McClosky, Waltersburg, and Cypress 
production is the most important. 5,098,000 brl. was added to the State’s reserves. 
No major fields were found in Illinois in 1943. The Mt. Carmel, Dale-Hoodville, Iola, 
and Albion pools all have four pays under development. Michigan had no outstanding 
discoveries. Two new Traverse fields were opened: Rose Lake and Goodwell. 

Hopeful shows and valuable geological data were all that accrued from the 31 
wells drilled in Nebraska. The best chance for new fields seems to be in the south- 
central part of this State, where the Pennsylvanian carries oil shows in beds of good 
porosity, permeability, and distribution. 

A third of the 44,800,000 brl. of reserves discovered in Kansas in 1943 is credited 
to the Carmi field. A trend of production has been defined running north-west 
from the Central Kansas uplift into the Dodge City. basin. A* second uplift has 
been defined running north from the Lindsborg field into Saline County and into the 
south-east portion of the Salina basin. 

The West Edmond strike of Oklahoma is regarded as a stratigraphic trap accumula- 
tion. It produces from the Hunton, and there are indications that the Bartlesville 
may prove productive. New Anadarko Basin production was found at West Moore, 
where an 8800-ft. well found an excellent second Wilcox pay. The structure is a 
deeply buried, faulted anticline west of the Nemaha Ridge. Many structures have 
been seismographed in this area, but not yet tested. 

No big finds were made by Arkansas’ six successful wildeats. Six discoveries were 
made in Mississippi. 

Five productive levels were proved in the Vinton Dome field of South Louisiana, 
and this may lead to much re-exploration of salt domes in the Upper Gulf Coast region. 
A major discovery was made in the Tuscaloosa in the Holly Ridge area. Six minor 
discoveries were made in New Mexico during 1943. Commercial quantities of helium 
were found in a deep gas well in San Juan County. 

Tables show by States and districts the numbers of new fields and pays found 
annually from 1938 onwards, and the average depths of the discoveries each year ; 
the numbers, footage, and average depths of successful and unsuccessful wildcats 
and outpost tests; the depths of the different types of pays in new fields, and of 
new pays in old fields. G. D. H. 


822.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 3.2.44, 42 (39), 
158.—The 69 wildcat completions in U.S.A. in the week ended 29th January, 1944, 
included 6 oil-, 1 distillate-, and 4 gas-producers. At West Moore in Cleveland 
County, Oklahoma, a 223-brl. well was completed in the second Wilcox sand. It 
lies on a second trend running parallel with the Nemaha Ridge. 14 ml. north-east 
of production at Fullerton, the East Fullerton pool has been opened in Andrews 
County, West Texas, by an 850-brl. well in the Clear Fork at a depth of 6900 ft. 

A table summarizes the U.S. wildcat completions by States and districts for the 
week ended 29th January, 1944, and gives cumulative totals for 1944. G. D. H. 


823.* Wells Completed in United States in Week Ended February 5th, 1944. Anon. 
Oil Wkly, 7.2.44, 112 (10), 53.—The results of U.S. wildcat and field completions in 
the week ended 5th February, 1944, are tabulated by States and districts. 

G. D. H. 


824.* January Completions Show Gain Over Last Year ; 3000 Rigs Now in Operation. 
Anon. Oil Wkly, 14.2.44, 112 (11), 50.—An average of 371 wells per week were 
completed in U.S.A. in January 1944. The December 1943 figure was 442 per week, 
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and that for November 386 per week, but the January 1944 figure was materially 
higher than in any month of the first half of 1944. All States showed seasonal 
decreases in completions in January 1944, but there were only minor declines in some 
States and districts, including Indiana, Kansas, South Louisiana, New Mexico, West 
Texas, and the Texas Gulf Coast. 

January 1944 had 7-4% more completions than January 1943, but the changes 
varied widely in different States and districts. There were decreases in the Pan. 
handle, South-west Texas, and South Central Texas, but sharp gains in East Toxas, 
West Texas, and the Gulf Coast, and smaller increases in North and West Central 
Texas, giving a net gain of 13% for the State. Gains were also recorded in (ali. 
fornia (30%), Kansas ( 20%), Michigan (40%), Kentucky (sam), New Mexico (33°), 
Mississippi (166%), Wyoming (60%), and smaller gains in Illinois, Indiana and West 
Virginia. 

The January 1944 completions are analysed in tabular form by States and districts. 

G. D. H. 


825.* Alberta Field Sands Not Uniform, Core Tests Show. Anon. Oil Wkly, 14.2.4, 
112 (11), 51.—Estimates of the oil content and commercially exploitable area of the 
Athabaska tar-sands are being revised downwards as a result of core drilling. The 
richest section appears to be more or less restricted to the vicinity of the Abasand 
Company development on Horse River, at Fort McMurray, where the sand is coarse, 
free from clay and silt, and carries up to 60% of bitumen. Cores in other suppos«dly 
favourable locations show that the character and content of the formation are neither 
uniform nor predictable. On Wheeler Island there is much 200-mesh sand and con. 
siderable amounts of clay. The Steep Bank area has extremely low reserves, much 
of the section having been thoroughly leached. There are alternating beds of satu- 
rated, leached, and low-porosity sands, and 3—4-ft. beds of clay. G. D. H. 


Developments Under Way in Ecuador. Anon. Oil Wkly, 14.2.4, 
112 (11), 51.—-Several American-financed companies are reported to have taken over 
some of the “ study concessions ’’ in the coastal region of Ecuador in the States of 
Guayas and Manabi. Submarine seepages indicate favourable prospects for com- 
mercial production from lower Tertiary strata, and it is understood that some off- 
shore locations will soon be drilled. G. D. H. 


827.* Second Gaspe Well to be Spudded Immediately. Anon. Oil Wkly, 14.2.44, 
112 (11), 51.—C.N.L. No. 1 well on the Gaspe Peninsula had reached 2124 ft. in Novem. 
ber, 1943. It encountered near-surface oil shows with a strong gas flow at a depth 
of 33 ft., in sandy Devonian shale. C.N.L. No. 2 is to be drilled 8 ml. west of No. 1. 
G. D. H. 


828.* Wells Completed in United States in Week Ended February 12th, 1944. Anon. 

Oil Wkly, 14.2.44, 112 (11), 59.—The field and wildcat well completions in U.S.A. 

during the week ended 12th February, 1944, are tabulated by States and districts. 
G. D. H. 


829.* Deep Drilling Planned in Dominican Republic Area. Anon. Oil Gas.J., 17.2.44, 
42 (41), 38.—A deep test is to be drilled in the west central part of the Dominican 
Republic, near the Haitian border. Since the promulgation of the new petroleum 
laws in April 1942, six wells have been drilled on the Maleno and Higuerito anticlines 
in the south-west of the Dominican Republic. All the wells were less than 3000 ft. 
deep, and did not produce oil, although some of them found a little oil. 

1 El Mogote, the deepest well drilled in the Dominican Republic, was abandoned 
at 7505 ft. 

The Republic has intermontane geosynclinal valleys containing possible oil accumu- 
lations. The known structures are generally elongated anticlines with steeply dipping 
flanks. G. D. H. 


830.* Wildcat Drilling Has Failed to Keep Up with Increasing Needs of Discoveries. 
W. V. Howard. Oil Gas J., 17.2.44, 42 (41), 41.—Records show that there has been 
an apparent increase in wildcatting since 1937, despite a stationary price for crude 
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oil. These records are not confirmed by the National Scouts and Landmen’s Associa- 
tion, which shows no increase, except in newly-developed areas. On analysis, all 
the apparent increase seems due to changes in the definition of the term “ wildcat,” 
and except in the newly-opened areas wildcatting has not increased since 1937, when 
the oil reserves were nearly 3,000,000,000 bri. more than now, and production was 
15°, less than the current rate. 

Data on wildcatting in U.S.A. are tabulated annually from 1937 onwards, accord- 
ing as the drilling has taken place in areas with no outstanding discoveries, in old 
areas with outstanding discoveries, or in new areas. G. D. H. 


$31.* Six Oil Discoveries Reported Last Week. Anon. Oil Gas J., 17.2.44, 42 (41), 
110.—Six oil-, one distillate-, and four gas-discoveries were made among the 68 U.S. 
wildcat completions in the week ended 12th February, 1944. In Canadian County, 
Oklahoma, a prolific Hunton lime area was extended | ml. by a 300-brl. well. Pro- 
duction has been found in the Muddy sand at 5888-5969 ft. in Larimer County, 
Colorado. A 186-brl. well at a depth of 3868-3873 ft. has extended production to 
the south-west of the Blue Ridge salt dome field in Fort Bend County, Texas. 

The results of U.S. wildcat completions in the week ended 12th February, 1944, 
are summarized by States and districts. A further table gives a summary of the 
U.S. wildcat completions for the period November 1943 to January 1944. 

G. D. H. 


$32.* Good Exploratory Start for Year but Wildcat Successes Few. L. J. Logan. 


* Oil Wkly, 21.2.44, 112 (12), 34.—324 exploratory tests were completed in U.S.A. 


during January 1944. The corresponding figure for 1943 was 261. 40 of the January 
1944 fests were productive, but none appeared to be exceptionally important. 

2 ml. north-west of the Schuler field a well found gas and condensate in the Reynolds 
lime at 7861-7863 ft. California had a gas discovery in the Chico Creek area of 
Butte County. 13,000,000 cu. ft./day was obtained from 4265 to 4390 ft. Several 
minor oil-field extensions were made. The north Mt. Erie field of Wayne County, 
Illinois, found oil in the Aux Vases at 3107-3115 ft. Structural conditions are not 
yet known. New producing horizons were opened in five Illinois fields during 
January. Two new oil-fields were discovered in Posey County, Indiana. South 
New Harmony produces from the Hardinsburg sandstone at 2444-2469 ft., and 
the Upton discovery from the Tar Springs at 2143-2150 ft. A shallow oil-field was 
opened in Butler County, Kentucky, and new pays were discovered at Raleigh and 
Smith-Mills. A Misener sand discovery was made at 3179-3187 ft. in Rice County, 
Kansas, and a Viola lime strike at 3363-3368 ft. in Saline County. ’ 

The Holly Ridge field of North Louisiana has been extended 2 ml. north-west. A 
new shallower pay hes been opened in the Wilcox at 3012-3024 ft. The well was 
drilled to 5025 ft., and found the Tuscaloosa dry. A new gas-distillate producer has 
either extended the Cotton Valley field 3 ml. to the north-west, or opened a separate 
new field. Two new oil-fields were found in Michigan, the Wise field and the Deep 
River field, both producing from the Dundee. Three small fields were opened in 
Oklahoma. A 1212-brl. well was completed in the Strawn 1% ml. north-west of the 
Walnut Bend pool, North Texas. Three new oil-fields and a gas-field were dis- 
covered in West Texas, and a Frio sand oil-field in Wharton County, upper Gulf 
Coast of Texas. 

West Cosden, Bee County, La-Sajje, Jackson County, Canales, Jim Wells County 
and Chapa, Live Oak County, wer®the four new oil-fields discovered in the lower 
Gulf Coast of Texas. Canales produces from the Frio at 7233-7236 ft., and may 
become a large field. 

The results of wildcatting in U.S.A. in January 1944 are tabulated by States and 
districts and the discovery wells are tabulated with pertinent data. G. D. H. 


833.* Mexican Production in 1943 was 35,200,000 Barrels. Anon. Oil Wkly, 21.2.44, 
112 (12), 51.—During 1943, Mexico produced 35,200,000 brl. of crude, compared with 
34,716,000 brl. in 1942. 

5,766,000 brl. of oil was exported in 1943, and domestic sales amounted to 27,600,000 
bri. G. D. H. 
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834.* Wells Completed in United States in Week ended February 19th, 1944. Anon. 
Oil Wkly, 21.2.44, 112 (12), 61—Data on the U.S. field and wildcat completions in 
the week ended 19th February, 1944, are tabulated by States and districts. 

G. D. 


835.* Mexico’s Production Opens Year With Rise. Anon. Oil Gas J., 24.2.44, 
42 (42), 56.—In January 1944 the properties managed by Petroleos Mexicanos pro- 
duced an average of 107,540 bri./day, compared with an average of 104,062 bri. day 
in December 1943. A further 3000-4000 brl./day was produced by independent 
companies. A year ago the Pemex average was 74,609 brl./day, while in October 
1943 it was 110,300 brl./day. 

The bulk of the Mexican production comes from the Poza Rica field, where the 
average was 57,990 br!./day in January, 1944. 

A table gives the production figures of the principal areas in January and December 
1943 and in January 1944. G. D. H. 


836.* Net Decline of 18-6 Million Barrels Shown in Reserves by A.P.I. Annual Report. 
J. P. O'Donnell. Oil Gas J., 24.2.44, 42 (42), 61.—According to A.P.I. estimates, 
new reserves (new fields and new pays) discovered in U.S.A. in 1943 amounted to 
282,418,000 bri., while revisions in previous estimates and extensions to old fields 
added 1,202,368,000 bri. Thus the total addition to reserves was 1,484,786,000 bri., 
while the 1943 production was 1,503,427,000 brl. The Oil and Gas Journal's estimates 


for newly discovered oil in 1943 was 212,145,000 brl., and for extensions to old fields 


584,487,000 bri. 

A table gives the A.P.I. estimates by States, together with the 1943 production 
and the proved reserves at the beginning and end of 1943, while U.S. totals are given 
yearly from 1937 onwards. G. D. H. 


837.* January Well Completions Show Seasonal Slump. Anon. Oil Gas J., 24.2.4, 
42 (42), 142.—The total completions in U.S.A. in January 1944 generally showed a 
sharp seasonal drop from the December 1943 figures, but in West and South Texas, 
Montana, Wyoming and California, substantially more wells were completed in 
January than in December. 

A table summarizes the January well completions by States and districts, giving 
total footage, the numbers of wells in various depth ranges, and the numbers of oil, 
gas, and dry wells. G. D. H. 


838.* Fourteen Oil Discoveries Reported Last Week. Anon. Oil Gas J., 24.2.44, 
42 (42), 143.—Sixty-seven wildcats were completed in U.S.A. in the week ended 19th 
February, 1944. Fourteen produced oil, 1 distillate, and 2 gas, the remainder a 


The results of wildcat completions during the week ended 19th ——. “1944, 
are tabulated by States and districts. _H. 


839.* A.P.I. Announces Annual Petroleum Reserves Figures. Anon. Oil Wily, 
28.2.44, 112 (13), 14.—During 1943, U.S.A. produced 1,503,427,000 bri. of oil, and 
according to the A.P.I. 1,484,786,000 bri. of new oil reserves was proved. At the 
end of 1943, the proved reserves were estimated to be 20,064,152,000 brl. The A.P.I. 
attributes 282,418,000 brl. of new oil to new poolasliscovered in 1943, and 1,202,368,000 
brl. to upward revision of previous estimates and to extension of known fields. 

The chairman of the A.P.I. committee states that undoubtedly great reserves of 
crude oil remain to be discovered or proved in U.S.A., and the country will be able 
to meet the nation’s requirements for oil products from domestic sources “ for many 
generations to come "’ if permitted “‘ an adequate and fair price for its products.” 

Tables give details of the A.P.I. reserve estimates. G. D. H. 


840.* World Production Regains 1941 Level. Anon. World Petrol., March 1944, 
15 (3), 43.—The world oil production in 1943 is estimated to have been 2,246,955,000 
brl., compared with 2,054,410,000 bri. in 1942 and 2,250,028,000 brl. in 1941. More 
than half of the rise in production in 1943 was due to increased output in U.S.A. 
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Venezuela produced considerably more oil in 1943 than in 1942, but did not reach 
its 1941 output. There was probably a substantial rise in output in the Near and 
Middle East, although the 1941 figure was not reached, and the Russian production 
in 1943 may practically have regained the 1941 level. 

It seems likely that the world production in 1944 may be 10% greater than in 
1943. 

The estimates of the world production and the production of the major we 
countries are tabulated for 1941, 1942, and 1943. G. D. H. 


841.* Permian Basin Pays Are Many and Deep. P. F. Osborne. World Petrol., 
March 1944, 15 (3), 44.—Oil was discovered in the Upper Permian of the Permian 
Basin in 1920, and the Permian has now given 1,750,000,000 brl. of oil from 19,000 
wells in 150 fields, of which the Permian reserves are estimated to be 3,500,000,000 
bri. The Upper Permian is still being actively explored at depths of 1500-5000 ft. 
The Yates sand is still being explored in the south, and the Capitan reef limestone 
pays west of the Central Basin Platform. The Grayburg shares production honours 
with the underlying San Andres, and during 1943 was found to be porous and oil- 
bearing well out in the deep Midland Black Shale Basin. Below the San Andres is 
the Holt horizon, which has not given prolific production. During 1942, the Fullerton 
pay of the Clearfork was opened in the Fullerton field of north-west Andrews County. 
This pay lies about 7000 ft. deep and has about 400 ft. of porous limestone pay section 
in three porous zones. This pay may occur in the north and east of the basin. 

Pennsylvanian production was found in the Page area of Schleicher County in 1939, 
and in the Todd pool of Crockett County in 1940. Mississippian beds occur in parts 
of the basin, but so far they have not shown encouraging oil-shows. The Devonian 
shows oil in fractured chert, and it is likely that it will prove productive. Silurian 
production was found in south-eastern Ward County in 1940. In 1943 Silurian 
production was obtained at McCamey, and encouraging shows have been found 
elsewhere. 

Since 1928 over a million barrels of oil has been obtained from each of 26 Ordo- 
vician wells at Big Lake, and in recent years more Ordovician discoveries have been 
made. Fifteen fields now produce from the Ordovician. Ordovician production 
is found at depths of 4000-10,500 ft. A Cambrian sand proved productive at Wentz 
in 1941. 

Investigation prior to drilling in the Permian Basin is expensive, for the Permian 
structure is not a certain key to the underlying structure, and the area must be combed 
geophysically in search of deep complex folding. In the development of the deep 
Ordovician fields, the beds have been found to be sharply folded and faulted, while 
the fields tend to be smaller than those in the more gently folded Permian. In the 
pre-Permian beds the productive horizons may be missing over the top of ‘ highs.” 

Lease costs have increased considerably in the Permian Basin, and drilling costs 
are high. Ordovician wells may cost $20-25 per foot overall, but Upper Permian 
wells cost less than $5 per foot. G. D. H. 


842.* Persian Gulf Oil Furnishes Good Backlog for U.S. Reserves. H. L. Ickes. Oil 
Wkly, 6.3.44, 118 (1), 13.—It is widely accepted that the known U.S. oil reserves 
are 20,000,000,000 brl., equivalent to fourteen years’ supply at the present rate of 
production, though not producible in that time. At present the rate of discovery 
is less than the rate of production. The military machine is being supplied with 
sufficient oil only by imposing restrictions on public consumption. These con- 
siderations constitute, with others, the background of the Petroleum Reserve Cor- 
poration’s activities. 

In Saudi Arabia the fields are held jointly by the Standard Oil Company of Cali- 
fornia and the Texas Company. There are 4,000,000,000 to 5,000,000,000 bris. of 
proved and indicated reserves, with current production 35,000 brl./day. The Kuwait 
fields have proved and indicated reserves of about 9,000,000,060 bris., but are now 
closed in. A British corporation holds this concession, and the Gulf Oil Corporation 
and the Anglo-Iranian each hold a 50% interest. The Iran fields produce 275,000 
bri./day, and the Iraq fields 90,000 brl./day. 

Standard of California, Texas, and Gulf have had serious problems, including 
inadequacy of transport and refining facilities, in their operations in this region. 
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P.R.C. has undertaken to construct the 1200-ml. pipe-line from Saudi Arabia and 
Kuwait to the eastern end of the Mediterranean, provided that the oil companies sot 
aside 1,000,000,000 brl. of oil for the U.S. military services. The pipe-line will cost 
$130,000,000—$ 165,000,000, and this sum will be repaid to the Government by the 
companies within twenty-five years, with interest and a net profit, after which the 
Government will still own the pipe-line. The 1,000,000,000-brl. reserve will be 
available whenever requested at 25% below the market price either at the Persian 
Gulf or in the U.S.A., whichever is the lower. The companies agree not to sell any 
erude or products to any Government or person of whom the State Department 
disapproves. G. D. H. 


843.* Finding World’s Oil a Task for American Enterprise. W. A. Pratt. Oi! Wkly, 
6.3.44, 113 (1), 49.—Unless some new revolutionary form of energy is found, petroleum 
must continue to be one of America’s paramount necessaries. It is of vital significance 
in a world of plastics, synthetics, machines, and the internal-combustion engine. 

During the past three years the U.S. discoveries of new petroleum reserves have 
failed to balance the annual consumption. The proved reserves now total about 
20,000,000,000 bri. 

The causes of the decline in the rate of discoveries include Government restrict ions, 
sub-normal prices for crude oil, and shortages of man-power and critical materials. 
It seems that with a price incentive and relief from war-time restrictions, twice as 
many wildeats would have been drilled as have been drilled, and this would surely 
have boosted the discovery rate. 

Including the proved reserves, some 45,000,000,000 brl. of oil have been found in 
U.S.A. The proved gas reserves are equivalent to a further 17,000,000,000 bri. of 
oil. Under modern technique natural gas can be converted into liquid fuels at little 
more cost than for crude oil. 

During the past thirty years Americans have discovered some 20,000,000,000 bri. 
of oil in other countries, and this also has large amounts of gas associated with it. 
Hence the total reserves remaining to be recovered from natural resources already 
discovered and developed by Americans at home and abroad are of the order of 
60,000,000,000 brl., constituting a reserve more nearly commensurate with the 
nation’s need. 

In peace-time, U.S. oil consumption is 450 gal./annum/head. In the rest of the 
world the average is 15 gal./annum/head; in the United Kingdom 80 gal. /annum/ 
head, and in Russia 50 gal./annum/head. The U.S. oil output is equivalent, in 
terms of energy, to the work of 4,500,000,000 men working eight hour/day, six days/ 
week, year in and year out. 

It has been assumed that because much oil has been found in the U.S.A., that 
country must have been blessed with unusually rich oil-bearing rocks, but it seems 
likely that when the oil resources of the world have been fully explored, it will be 
found that less than 15% of these reserves are in U.S.A. 

U.S.A. has been blessed with a native genius combined with political and social 
concepts which have enabled its citizens to search for petroleum more effectively 
and to discover it more rapidly than any other people. Risks have been taken. 
Tens of thousands of wells have been drilled in U.S.A. yearly for a generation. In 
other countries various conditions have seriously handicapped the search for 
petroleurn. 

The source of petroleum is the organic matter that has been buried along with 
muds on sea-floors. The present land surface of the earth is about 60,000,000 sq. ml. 
in area, and of this 22,000,000 sq. ml. has been covered by shallow seas and their 
deposits. Some 6,000,000 sq. ml. of the rocks offer first-class promise for petroleum ; 
the remaining 16,000,000 sq. ml. shows less promise. Considering only the 6,000,000 
sq. ml. of first-class promise, and allowing only 1 ml. depth of sediments, with 2-5°% 
of organic matter (the average organic matter content of marine sediments), the 
organic matter will be ten times the weight of the known coal resources of the earth. 
If only 0-1% of this had been converted into petroleum and concentrated, the earth’s 
oil reserves would be many times greater than the total known reserves. Thus it is 
not unreasonable to suspect that much oil remains to be discovered. 

If abundant low-cost oil can be developed, standards of living can be raised 
materially throughout the world. American private enterprise is well qualified to 
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undertake the development of the world’s petroleum resources. The history of the 
oil industry shows that the finding and recovering of petroleum are enterprises which 
do not lend themselves to successful performance by the State; but Governments 
ean assist in the development of the world’s oil resources by facilitating the operation 
of free enterprise throughout the world. G. D. H. 


$44. Shell Wildcats in Colombia Below 9000 ft. Anon. Oil Wkly, 6.3.44, 1138 (1), 
60.—Shell’s wildcat on the San Angel concession, Department of Magdalena, Colombia, 
is over 9000 ft. deep. Four Colombian wells have now exceeded 10,000 ft. in depth, 
and 9 have exceeded 9000 ft. 

In January Brilliante 1 was testing at 10,250 ft., and on the Dificil concession 
another well was testing at 6120 ft. Retiro 1 of the Richmond Oil Company was 
drilling below 5000 ft. in Oligocene shale. - G. D. H. 


$45.* Three Counties in Nova Scotia to Get Tests. “non. Oil Wkly, 6.3.44, 113 (1), 
60.—Lion Oil Refining Company has arranged to move drilling equipment to a loca- 
tion near Mabou, on the west side of Cape Breton Island, Nova Scotia. Sun Oil 
Company will put down one or more tests in Cumberland County, one near Spring 
Hill, north of the Cobequid Mountains. 8S. C. Nickle plans to drill a well in northern 
Hants County, south-west of Walton. G. D. H. 


$46.* New Structure Found in Tampico Area. Anon. Oil Wkly, 6.3.44, 118 (1), 
60.—A large new structure has been found in the Panuco Arch district in the vicinity 
of Tampico. The structure is probably bounded by faults, according to geological 
and geophysical data. Plans have been made for exploratory drilling, and it is 
expected that rich pays will be found in the Upper Tamaulipas and io Nueva : 
limestone zones. . D. H. 


847.* Russian Volga Area Fields are Active. Anon. Oil Wkly, 6.3.44, 118 (1), 60.— 
The Volga region fields are now reported to be second in production to those of the 
Baku area. In the region extending east of Kuibyshev, the oil production has been 
trebled during the war, and the output now exceeds that of the Emba district in 
tan. G. D. H. 


848.* Gulf Company Abandons Well in Nicaragua. Anon. Oil Wkly, 6.3.44, 118 (1), 
60.—Late in February, the American International Fuel and Petroleum Company 
abandoned its stratigraphic information well drilled to 6700 ft. near Puerta Cabezas, 
Nicaragua. Geological and geophysical work will be continued in this area. 

G. D. H. 


849.* China’s Production of 3000 bri. Daily Starts Nation Towards Self-Sufficiency. 
J.P. O'Donnell. Oil Gas J., 9.3.44, 42 (44), 34.—900 ml. north-west of Chungking, 
the Kansu field has been developed with a production of 3000 brl./day. In 1940, 
China's crude output was about 30 brl./day. 

Oil seepages occur along a 2000-ml. are from Kashgar in western Sinkiang through 
Kansu into Shensi and Sezechwan provinces. The are follows the Trien mountains 
in Sinkiang and the Nan range in southern Kansu, parallel to depressions which were 
probably former inland seas. Production has been developed at two points along 
this are, at Kansu and in Sinkiang. The Russians have production east and south 
of Samarkand in Turkestan, which may be an extension of the Sczechwan-Sinkiang 
are, 

Before the war, China’s oil consumption was less than 20,000 brl./day. Trans- 
portation of oil from Kansu presents difficulties. The construction of a refinery at 
Kansu is planned. 

Fourteen wells are reported to have been drilled at Kansu, but the actual pro- 
duction is from 6 wells at depths of 1300-1400 ft. The first 7 wells drilled with 
cable-tool rigs found a small volume of oil at depths of 200-550 ft. G. D. H. 4 


850.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 9.3.44, 42 (44), 
95.—Sixty-eight wildcats were completed in U.S.A. in the week ended 4th March, 
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1944, and 13 produced oil and 3 gas. Three new Tenshep discoveries were made in 
Wyoming. A discovery in Rooks county, Kansas, gives promise of being an unusually 
good Arbuckle lime pool. On the Gulf Coast, a new pay was found on the south. 
west flank of the Placedo field, and the first Sparta production was developed on the 
north-west flank of the Pine Prairie field. A new Strawn sand pool was discovered 
1 ml. east of Woodbine, Cooke County, Texas. A well in Big Horn County, Wyoming, 
swabbed 265 brl. of oil in fifteen hours. 

A table summarizes the results of wildcat completions in U.S.A. in the week ended 
4th March, 1944. G. D. H. 


851. Mackenzie River Basin Best Opportunity for Oil in Canada. G.S. Hume. 0j) 
Wkly, 13.3.44, 118 (2), 18.—The possible oil-bearing area in Western Canada includes 
375,000 sq. ml. of the Prairie Provinces of Manitoba, Saskatchewan, and Alberta, 
40,000 sq. ml. of north-eastern British Columbia, 150,000 sq. ml. of the Mackenzie 
Basin of the North-west Territories, and 10,000 sq. ml. at the head of the Pee! River 
in the Wind River basin of the Yukon. 

The structures of the plains of the Prairie Provinces are all gentle folds with dips 
rarely exceeding 1°. The possible gil-bearing rocks range from the Paleozoic to the 
Cretaceous, with non-marine Tertiary occupying the Alberta basin. In southern 
Alberta, the Red Coulee, Del Bonita, and Taber oil-fields, and the Bow Island, Fore. 
most, and Medicine Hat gas-fields are on or at the edges of the Sweetgrass Arch, 
The oil accumulations are related to local structures or are in stratigraphic traps. 
The small production at Del Bonita is from the upper beds of the Palzozoic lime. 
stone, while the Red Coulee oil is in the lower sands of the Lower Cretaceous. The 
Taber oil comes from a lenticular sand, probably at the base of the Lower Cretaceous, 
A sand 350-400 it. above the base of the Upper Cretaceous shales provides the gas 
at Bow Island and Foremost. The Medicine Hat gas comes from a sand 3(\() ft. 
below the top of the same shales. 

In east central Alberta is the large Viking—Kinsella gas-field and the smaller gas- 
fields of Fabian, Vermilion, and Lloydminster. Small oil-fields occur at Wain- 
wright, Vermilion, Lloydminster, and Dina. All the oil is from sands in the Lower 
Cretaceous. In Southern Alberta, the Lower Cretaceous is entirely non-marine ; in 
the McMurray tar-sand area there are alternations of marine and non-marine beds, 
the cross-bedded basal McMurray sandstones suggesting deltaic conditions; between 
are the shore-lines of the Lower Cretaceous seas, and Vermilion and Wainwright are 
associated with these favourable shore-line conditions. South-west of Fort McMurray, 
drilling has Shown oil in Lower Cretaceous beds. The oil in the tar-sands and the 
adjacent areas to the south-west and as far south as Wainwright probably has a 
common origin, and may be indigenous to the Lower Cretaceous. In east central 
Alberta, the Cretaceous rests directly on Devonian limestones, but to the south 
there are intervening Jurassic and Mississippian beds. Shows of oil have been found 
in the highly porous Devonian of east central Alberta, and the oil prospects are 
considered to be good. 

Recent exploratory drilling has shown that in the Wheeler Island and Steepbank 
areas the tar-sands differ in quality and have a much lower bitumen content than 
near the Abasand plant. 

Turner Valley, Canada’s most important oil-field, is in the foothills of southern 
Alberta. It has produced 51,500,000 bri. of oil, and at present gives 23,000—24,(00 
bri./day. The peak production was 29,700 bri./day in February 1942. Wells are 
generally 6000-8500 ft. deep. The productive Paleozoic limestone is a westward- 
tilted fault block cut off by faults on both the east and west in the south and central 
parts of the field, while the block itself is broken by faults in the north. The lime- 
stone has dips of 15-20°, but surface dips are commonly much steeper. At the 
north end, a block seems to have been depressed by faulting subsequent to oil accumu- 
lation, and it has carried the oil down with it. The productive area is now fairly well 
defined except in the north. The closure within the oil zone may be 2100-2250 ft., 
and in the gas zone 2786 ft., giving a total of nearly 5000 ft. 

Attempts have been made to develop other fields like Turner Valley, as in the 
Jumping Pound area, at Brazeau and Grease Creek. There are many favourable 
structures in north-eastern British Columbia, and the Lone Mountain anticline has a 
large gas-seep with 12% of ethane. 
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The first well at Norman Wells was drilled in 1920, and it found oil at a depth of 
1025 ft. A few other wells were drilled, and in 1942 developments were speeded up 
under the Canol project. A major field is said to have been found. The oil comes 
from Middle Devonian limestones, although the original discovery well produced only 
from the overlying upper Devonian shales (Fort Creek formation). The Bosworth 
formation gives some seeps, and under adequate cover on favourable structures the 
Bosworth sands could be good reservoir rocks. In the area west of the Mackenzie 
river there are good prospects of finding oil under such conditions. Sougb and south- 
west of the Great Slave Lake, the Middle Devonian has good cover and suitable 
structures, and so may provide oil, since it gives seeps where it outcrops to the 
north. To the north of Norman Wells is a large basin of Cretaceous rocks over- 
lying the Devonian in the Peel river area extending westward into the Yukon. Oil- 
seeps have been reported, but little geological work has been done. G. D. H. 


852. Undiscovered Oil Reserves in Lllinois. M. M. Leighton. Oil Wkly, 13.3.44, 
113 (2), 30.—The Illinois oil development shows two phases, one beginning in 1905, 
the other in 1937, and of the 1,022,000,000 brl. of oil produced, 566,000,000 brl. has 
been obtained from fields discovered since 1936. 

Although no major pools have been discovered for several years, many small pools 
have been found, and continue to be found each month. In the past, major attention 
has been given to the finding of structural traps, and it may be that no large pools 
of the structural-trap type remain to be discovered. There is, however, good reason 
to believe that oil accumulations in stratigraphic traps exist in Illinois, and their 
discovery will require geological studies combined with large-scale systematic drilling 
programmes. It is also possible that oil awaits discovery in formations above and 
below those which are now productive. For several years following the new dis- 
coveries in 1937 most wells were drilled rapidly through the Pennsylvanian with- 
out adequate logging, and it is possible that pay-zones have been missed. Recently, 
efforts have been made to obtain more complete data on the Pennsylvanian strata, 
and structure maps and cross-sections have been compiled. Subsurface studies of 
pre-Pennsylvanian strata will be made in these areas. 

4000 ft. of sediments below the St. Peter remain to be tested, and only a few wells 
have gone below the Kimmswick to test the St. Peter. The lithology and structure 
of the pre-St. Peter strata are therefore unknown. G. D. H. 


853. Drilling Rate Much Higher Currently than for the Same Period in 1943. Anon. 
Oil Wkly, 13.3.44, 118 (2), 48.—In the first two months of 1944, wells were com- 
pleted in U.S.A., at a weekly rate 13-8% higher than for the same months of 1943, 
and at the beginning of March 42% more wells were drilling or rigging than a year 
ago. 
During February 1944, the weekly completion rate averaged 402 wells, against an 
average of 357 in January. Most States show greater drilling activity than last 
year. 

Data on the well completions in February, and during the first two months of 


1944, are tabulated by States, with comparative figures for January 1944 and February 
1943. G. D. H. 


854. Turner Valley Outpost is Canada’s Deepest Producer. Anon. Oil Wkly, 13.3.44, 
113 (2), 50.—Northend Petroleum Company's No. | is Canada’s deepest producing 
well. It is 9612 ft. deep, penetrating the lime for 683 ft., and lies in the extreme 


north-eastern flank area of Turner Valley. The well is flowing 500 brl./day. 
G. D. H. 


855.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 16.3.44, 42 (45), 
125.—Among the 262 wildcats completed in U.S.A. during February 1944, 35 found 
oil, 4 distillate, and 11 gas. The discoveries were considerably more numerous than 
in January 1944, and almost reached the December 1943 total, in spite of 25% fewer 
wildeat completions. 
Kansas, Oklahoma, West Texas, Texas Gulf Coast, and Mississippi were the areas 
showing the best comparative results, but recent developments in Wyoming give 
promise of more extensive search for Tensleep production in other areas. 
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Tables give by States and districts summaries of the wildcatting results in December 
1943, January and February 1944, and in the week ended 11th March, 1944. 
G. D. H. 


855.* Prospective Oil Areas in South America. J. L. Rich. Oil Gas J., 23.3.44, 4 
(46), 90. (Annual Meeting of A.A.P.G. and affiliated Societies. 21st-23rd March, 
1944.)—The most extensive area of promising oil territory in South America lies in 
a belt bordering the eastern base of the Andes running from Tierra del Fuego to 
Trinidad. The Sub-Andean belt produces in the Neuquen, Mendoza, and Salta 
regions of Argentina, in southern Bolivia, central Peru, and in Venezuela. Parts of 
Argentina are unfavourable, but otherwise for the whole length of the belt there 
are sedimentary formations likely to yield oil, together with folding adequate for 
trapping. However, in much of the belt, except locally close to the mountain base, 
the prospective oil-bearing rocks are at great depths, up to 15,000 ft. or more, and 
the structures are difficult to find because of the thick mantle of relatively recent 
sands, gravels, and silts, derived from the growing Andes, and resting unconformably 
on the older beds. 

In eastern Patagonia a sedimentary basin developed in the late Cretaceous, and 
this gave the Comodoro Rivadavia field. To the south is a similar basin, with marine 
Tertiary and Cretaceous, which has not been adequately tested. 

Tertiary subsidence and block-faulting developed a thick series of marine beds 
and suitable structural traps in northern Peru and western Ecuador. Some fields 
have been found in this area. Several troughs on the Caribbean slope offer promise 
in Colombia. Oil has been found in a relatively small down-faulted basin of Cre. 
taceous rocks near Salvador, Brazil. Large areas of east-central Brazil have a rela- 
tively thin mantle of Paleozoic with oil-showings in places. One such area is a Palxo- 
zoic trough probably of moderate depth, with Silurian, Devonian, and Carboniferous 
beds. A large potential area of oil territory, not yet productive, is the Parana basin 


of south-western Brazil, Paraguay, and northern Uruguay. G. D. H. 
. 
857.* Regional, Subsurface Stratigraphy and Structure of Florida and South Georgia. 


P. and E. Applin. Oil Gas J., 23.3.44, 42 (46), 92. (Annual Meeting of A.A.P.G. 
and affiliated Societies. 2Ist—-23rd March, 1944.)—Sediments of Recent to Lower 
Cretaceous age overlie the crystalline basement rocks, and there may be buried pre- 
Cretaceous beds intercalated at depth. In the southern part of Florida the sediments 
are over 11,500 ft. thick. 

From the top of the Oligocene to the base of the late Middle Eocene is a continuous 
sequence of limestones throughout the area, but in each formation between the top 
of the early Middle Eocene and beds of Austin age (Upper Cretaceous) two facies 
occur. In western Florida and southern Georgia there is a facies of sands and shales 
with some limestone and chalky marl; over most of the peninsula the sedimentary 
section is almost wholly limestone. The two facies grade into each other in the 
northern part of the peninsula. 

The micro-faunas of the clastic facies resemble those of the western Gulf Coast, 
whereas those of similar age on the peninsula are more closely akin to those of Cuba 
and the West Indies, Mexico, and Europe. From the top beds of Taylor age onwards 
in the peninsula familiar Gulf Coast faunas again appear. 

The structure of the Ocala limestone (Upper Eocene) shows two roughly parallel 
north-west-trending upwarps in the northern half of the peninsula, one along the 
east coast, and the other through the Ocala uplift. A north-easterly-trending trough 
extends from the Tallahassee area of Florida across southern Georgia. 

A correlation table is given for the Oligocene-Lower Cretaceous beds of Florida 
and south-eastern Georgia. G. D. H. 


858. Vermilion Field is Runner-Up in Alberta. Anon. Oil Wkly, 27.3.44, 113 (4), 
40.—During 1943 the Vermilion field produced 93,258 brl. of oil from 36 wells, making 
it second to Turner Valley in output. Its cumulative production is 189,399 brl. 

G. D. H. 


859.* Orientated Hand Coring in Geological Field Works. K. Rohr. J. Inst. Petrol., 
April 1944, 30 (244), 79-89. Early geological exploration in Trinidad, based on 
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surface evidence, is reviewed. The use of auger holes in the early work is briefly 
described. The present coring equipment and technique is next discussed and 
illustrated. The accuracy of the orientation is stated to be satisfactory on the basis 
of field evidence. Advantages of the coring system over excavating test-pits are 
A. H.N. 


discussed. 


860." Wildcat Completions and Discoveries. Anon. Oil Gas J., 6.4.44, 42 (48), 

97.—The wildeat completion rate in U.S.A. in the week ended ist April, 1944, was 
at about the same level as a year previously. There were 56 completions, 8 giving 
oil, 1 distillate, and 2 gas 

There is still a lack of ‘of first-class geophysical and geological prospects on which to 
drill. The demand for oil is causing a relaxation of standards for prospects, and 
some exploratory departments have been reminded that the size of the field found 
js not necessarily measured by the excellence of the geological prospects. There is a 
greater willingness to take more chances. 

The results of wildcat completions in U.S.A. in the week ended Ist April, 1944, 
are tabulated, together with the cumulative totals for 1944. G. D. H. 


Geophysics. 


961.* Geophysics Looks Forward. R. D. Wyckoff. Oil Gas. J., 23.3.44, 42 (46), 85. 
(Annual Meeting of A.A.P.G. and affiliated Societies. 2ist-23rd March, 1944.)— 
While geophysical instrumentation may advance owing to war-time developments, 
no new geophysical principles will arise from them. Orthodox geophysical methods 
depend on one of two fundamental principles: (a) the observation at the surface of 
forces originating in subsurface anomalies; (b) the probing of the subsurface so as 
to permit the mapping of the form of certaingdiscontinuities which are stratigraphic 
markers or are related to such geologically significant markers. The first group 
makes use of gravitational and magnetic effects; in the second elastic or electro- 
magnetic wave energy is applied at the surface and propagated through the sub- 
surface. The magnetic and gravimetric methods have been, and will continue to be, 
useful as reconnaissance tools. Their effectiveness has been increased in recent 
years through more enlightened methods of interpretation made possible by an increase 
in both the accuracy of the data and the amount of detail secured. Gravimeters are 
available now of a degree of accuracy which leaves no substantial justification for 
striving for increased instrumental sensitivity. More detail will help the interpreter, 
but this can best be obtained by improving the methods of topographical surveying, 
so as to reduce the over-all costs of topographical surveying. 

There are improvements in view which can enhance the capabilities of the magneto- 
meter. With modern interpretative technique applied to data of sufficient detail 
and accuracy, the magnetic method has definite usefulness as a reconnaissance 
tool. 

Greater success than in the past may or may not attend the application of electrical 
methods of prospecting in the future, but it may be said with confidence that radio- 
frequency phenomena will not be applicable in oil-finding. 

The seismic method appears more direc€ than the others, but the records include 
such complexities due to intervening strata that precise interpretations are impossible ; 
only a part of the information is used, and it may never be possible to make use 
of much of it. Geochemical methods have a theoretically sound basis, but only the 
future will show to what extent it is amenable to practical application. 

The effectiveness of geophysical exploration should be improved substantially by 
better handling of equipment, of the data obtained, and of the geophysical talent 
available. 

Since geophysical maps, especially seismograph data, are presented as subsurface 
contours, it has often been assumed that with the drawing of the map the geophy sicist’s 
job is done; that the map is a unique and positive solution of the seismic data, and 
that an area may be condemned, or drilled, and often abandoned without adequate 
tests. Also the geophysicist and his tools are condemned, with the result that he 
becomes more cqnservative and unwilling to speculate beyond the most positive data 
visible on his records. The seismograph interpreter is practically alone in his under- 
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standing of the complexities due to possible distortions and complex travel paths, 
The location of stratigraphic traps is possible geophysically, but it can be accom. 
plished only by frank acceptance of the risks that face the interpreter. The oj] 
industry will have to accept and act upon seismograph data far less certain in char. 
acter than has been acceptable in the past. The seismograph is not a machine which 
turns out maps. A large part of its effectiveness depends on the human factor, on 
the acuity and experience of the geophysicist. An imaginative and venturesome 
geophysicist is as necessary as his instruments. G. D.H. 


862. Average Number of Geophysical Parties Shows Increase Despite Draft. 1. 4. 
Eckhardt. Oil Wkly, 27.3.44, 113 (4), 17.—During 1943, an average of 255 seismo. 
graph parties were operating in U.S.A. compared with 226 in 1942. During the first 
half of 1943 the average was 248; during the second half 263. It appears that as 
regards effectiveness in the performance of things over which the geophysicist has 
control, 1943 geophysical parties as a whole were below par. 

Some geophysical organizations have lost half of their personnel to the armed 
services. As far as possible, women have been employed, but loss of man-power 
has prevented a much-needed and desired growth in the volume of operations. The 
peak demand for petroleum products will occur nearer the climax of the war than 
will the peak demand for other war materials. 

Gravimeter parties grew more rapidly in number during 1943 than did seismograph 
parties. Seismograph activity was most concentrated in the areas giving most of 
the current production. G. D. H. 


863. Preventing Power-Line Mishaps in Seismograph Shooting. W. 0. Holmes. (il 
Wkly, 27.3.44, 118 (4), 26.—In seismic work it is frequently necessary to shoot under 
or near power-lines, a procedure not without risk. This commonly arises in shooting 
along highways and roads to avoid the problems arising from crops and flocks, and 
to speed operations. Normally, when power-lines are met, the shot hole is drilled 
as far away on the opposite side of the road as fencing and terrain permit. At times 
the maximum distance may not exceed 50 ft., and often is not more than 100 ft. 

Electric blasting caps are used in seismic shooting, and while the cap or lead wires 
ean be anchored at the top of the hole, 50-150 ft. of wire extends down the hole, 
and this wire is usually blown into the air when the shot is fired. If the holes are 
deeper than the distance from the hole to the nearest power-lins, the men in the 
shooting truck, and sometimes even in the recording truck, are subject to a serious 
hazard. Grids and deflectors placed over the holes before shooting have not proved 
entirely reliable, especially with heavy charges. 

Recently lengths of patented detonating fuse have been substituted for parts of 
the wire in the hole. This fuse, like any other detonant, must be handled carefully, 
but it is relatively insensitive to shock, friction, and flame. Its rate of detonation 
is about 20,350 ft./sec., and it disintegrates completely on detonation. 

Tests are described in which this detonating fuse was used, and the indications 
are that it can be applied successfully to minimize or eliminate the special hazards of 
seismic shooting in the vicinity of power-lines. The lag in the arrival times at the 
recording truck was found to agree with that estimated from the length of fuse and 
the velocity of detonation. 

Cost considerations suggest that the length of fuse used should be the minimum 
which will give safety, and, since it is a powerful explosive, it should not be brought 
closer to the top of the hole than 10-15 ft., unless absolutely necessary. In some 
instances the up-hole geophone gave confused and inaccurate up-hole times. This 
generally occurred when the cap and the fuse were close to the top of the hole, but 
the confusion was usually satisfactorily reduced by placing the cap connection 15-20 
ft. or more below the surface, and moving the up-hole geophone a few feet away from 
the hole. If heavy charges are used there is a possibility of fuse breakage in the 
hole, due to the fuse’s fairly low tensile strength. The use of reinforced fuse is recom- 
mended for holes deeper than 150 ft., or where charges exceeding 20 Ib. are used in 
shallower holes. It may also be necessary where the charge has to be worked to 
the bottom of a “tough’”’ hole. The use of the fuse is not recommended in cased 
holes, especially if they are water-filled. G. D.H. 
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Drilling. 


964. Positive Colloid Muds for Drilling Through Heaving Shale. D.C. Bond. Petrol. 
Tech., January 1944, 7 (1), A.I.M.M.E. Tech. Pub. No. 1674, 1-10.—It is generally 
accepted that heaving shale contains large amounts of bentonite, a hydrophilic colloid 
that hydrates and swells very much when in contact with water. 

The particles of an ordinary clay suspended in water carry negative charges, and 
these are surrounded by an electrically equivalent charge on positive ions, which are 
generally replaceable by other positive ions, so constituting the “ replaceable base "’ 
of the clay. The properties of the clay vary widely with the amount and type of 
the replaceable base. Agents which reduce the charge on the clay particles have a 
flocculating effect, while the reverse is true of those which increase the charge. 
Generally, any electrolyte which deflocculates negative colloids will flocculate positive 
colloids, and vice versa, but large amounts of any electrolyte flocculate both types of 
colloid. Bentonite from which the replaceable base has been removed by dialysis 
does not swell when in contact with water. The swelling of the clay is due to the 
hydration of the exchangeable base, and thus may be reduced by the introduction of 
less hydrated bases. 

Qil-base muds, various salt solutions, sodium silicate, and various processes have 
been used or proposed for drilling through heaving shales, but all are open to serious 
objections. It seems that a mud containing positively charged colloidal material 
should be satisfactory for drilling bentonitic shale, for the positive colloid should 
tend te floceulate the bentonite by neutralizing the negative charge. No naturally 
occurring positive colloids are available that are suitable for drilling muds, and so 
positive colloids for this purpose have been prepared by adding salts of polyvalent 
cations, acid gelatin and other proteins, or basic dyes such as methylene blue, to 
bentonite suspensions. 

Experiment shows that heaving shale does not swell or disintegrate when placed 
in contact with a suspension of bentonite containing sufficient basic dye to render 
the bentonite positive. While fairly satisfactory drilling muds can be prepared from 
mixtures containing only bentonite and basic dye, the properties of such muds are 
improved by the addition of certain substances. A little diglycol laurate reduces the 
tendency to foam, and a small amount of wheat flower or starch improves the stability, 
gel strength, and filtration characteristics. 

The results of tests on some representative methyl-violet bentonite muds are 
tabulated, and altogether they appear satisfactory. These muds have certain distinct 
advantages over sodium silicate muds, which have so far proved the most satisfactory 
for drilling through heaving shales. The clay particles in the sodium silicate muds 
are floceulated, and the high viscosity of the suspending medium prevents their 
settling rapidly. The wall-sealing ability of these muds also depends on the high 
viscosity of the suspending medium. Under high temperatures the viscosity of the 
sodium silicate muds is greatly decreased, and there is a considerable increase in the 
filtrate loss, while the positive colloid mud shows little increase in filtration loss. 
The electrical resistivities of typical sodium silicate muds are much less than the 
value which is favourable for electrical logging, but the resistivities of positive colloid 
muds are such as should yield accurate, undistorted electrical logs. 

The initial cost of positive colloid muds, which have yet to be tested in the field, 
is about 25% higher than the cost of sodium silicate muds, but their superior properties 
and probable lower losses in drilling should more than offset this. G. D. H. 


865.* Coastal Louisiana Blow-out Presents Numerous Capping Problems. J. F. Flint. 
Oil Gas J., 10.2.44, 42 (40), 43.—The control of a well blow-out which required blasting 


to remove the debris over the flame-path before casing head could be set and drilling 
of a relief well for final control, is described in this paper, which is well illustrated 
with photographs. It was during routine drilling operations below 10,400 ft. that the 
Union Sulphur Co., Inc.’s 1 Gueno blew out and caught fire. This well, a rank wild- 
cat located in the Branch area of Acadia Parish, Louisiana, was subsequently capped 
after twenty-seven days of burning and blowing, and is the discovery well for a new 
Coastal Louisiana field. Upon installing, the capping manifold gauged between 
75,000,000 and 80,000,000 cu. ft. of gas through three 4-in. lines. These production 
figures would have been considerably increased were it not-for the fact that the 3}-in. 
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o.d. drill pipe, with 44-in. 0.d. tool joints, remained inside the 7-in. 0.d. production 
string. That the pressure gauges on the capping manifold registered 500 |! sq. in. 
while the well flowed through three 4-in. flow-lines, is indicative of the e» tremely 
high pressures of the penetrated zones. Several shallower tests have been drilled 
on the Branch prospect in recent years, but without success. Nearest production ig 
in the Bosco field, located approximately 6 miles due east of the new discovery well, 

Shortly after Gueno 1 blew out, a spark of undetermined origin ignited ti wel). 
flow. The terrific heat quickly caused the derrick to buckle and settle down over 
the well, which, together with the drilling-control equipment and rotary table, de. 
flected the flow of gas and oil and caused the flame to mushroom over a lary» area, 
Thus, the first objective in bringing the well under control was to remove this junk 
from the path of the flow, so that the flame would rise vertically and permit installing 
@ special 6000-lb. test capping manifold. 

Two attempts at blasting the junk resulted in clearing the path for the capping 
crew. The capping operation is fully described, together with the final control. 

A. H. N, 


866.* Application of Reverse Circulation. H.F.Simons. Oil Gas J., 10.2.44, 42 (40), 
54.—There are a number of cases in which reversing circulation is a distinct advantage, 
One of the simplest applications, and probably one of the earliest, is the unplugging 
of a bit by this method so that normal circulation can be established during a regular 
drilling operation. Another is simply reversing the circulation while washing in a 
well which has been perforated. The main application, however, lies in tho com. 
pletion and reconditioning of wells having pressures capable, or nearly capable, of 
flowing them. This latter class also includes reverse-circulation coring. Strictly, 
as a drilling tool, reverse circulation does not at present offer any particularly out- 
standing advantages. It has been suggested by Pigott as a better means of lifting 
cuttings than normal circulation, but at the same time Pigott points out that there 
are objections to this method, due to conditions other than lifting the cuttings. 
Principally, these objections are the compaction around the drill collars and the bit 
of any material which might slough into the hole, and the loss of the jet action of 
the fluid stream on the cutting surfaces of the bit. The use of reverse circulation in 
completion jobs is described in some detail. Reconditioning, recompletion, and 
cleaning out wells are discussed. 

One of the outstanding facts arising from recent reverse-circulation work concerns 
the loss of fiuid to the formation. Several years ago, reverse-circulation jobs would 
be stopped on a well whenever the fluid going into the formation became appreciable. 
At present, as long as the oil does not escape too rapidly, the work is continued until 
the desired results are obtained, as it has been found that the lost oil can be recovered 
quickly after the well is put back on production. If the loss of fluid is so high that 
circulation cannot be maintained, the formation must be plugged with fibre, mica, or 
some plastering material, such as an oil-base mud or a water-bentonite mixture. 
When all the drilling and cleaning out after the shot has been accomplished, the 
hole can then be washed with oil, providing a pump of sufficiently high volume is 
available. A. H.N. 


867.* Well Pressure Affects Workover Procedure. H.F.Simons. Oil Gas J., 23.344, 
42 (46), 116.—Loss of fluid to the formation is always of interest in a cleaning-out 
job by the rotary method with either normal or reverse circulation, and it occasionally 
becomes of interest when working on a well with cable tools. Frequently, this factor 
will control the choice of method to be used and the procedure to be followed. Ii 
return of the fluid to the surface cannot be obtained, the rotary method cannot be used, 
or at least the effectiveness and efficiency of the method are reduced. The rate at 
which the well takes fluid can be determined by actual test, and can often be estimated 
from the history of the well. The production and bottom-hole-pressure histories of 
the well give a good indication of the amount of oil which will be lost to the forma- 
tion/day under the conditions at the time the work is performed. If the well pro- 
duced 300 bri./day at a differential of 300 Ib./sq. in., it is reasonable to expect that 
losses to the formation will approach that amount after the well has been cleaned 
and shot and a similar pressure is acting in the opposite direction—i.e., from the 
well to the sand. Generally, the rate at which the formation takes fluid at any 


different 
well wh 


The p 


where 
r den 
tubing. 


N. Will 
this fie! 
horizon 
control 
view ol 
a range 
trouble 
the she 
experie 
it large 
dilute 
it has 
has to 
to a t 
shales. 
excessi 
lower 
of wal 
enterul 
the ret 
pits. 
genera 
water 
By 
dri!'in 
upper 
new 
with 
is dec 
low a: 
treatil 
bento 
The a 
the p 
Thror 
down 
in vis 
lighte 


869.* 
The ] 
speci 
ells. 
besid 


870. 


Janu 


luction 
in, 
remely 
drilled 
tion is 
vell, 


ABSTRACTS. 287 A 


differential pressure is also an indication of the rate at which oil will come into the 
well when the conditions are reversed. 
The pressure drop in the tubing can be calculated from 


P= 


where P = pressure drop, Ibs./sq. in.; f = friction factor; 1 = length of tubing, ft. ; 
density of mud, Ib./cu. ft.; v= velocity, ft./seec. and d = inner diameter of 


r 
tubing, ft. A. H. N. 


968.* Mud Conditioning in West Edmond Field Involves Special Treating Problems. 
N. Williams. Oil Gas J., 23.3.44, 42 (46), 135.—The chief troubles encountered in 
this field are described. Since there are no high pressures down to the producing 
horizon to be controlled, high mud weights are not required. From a pressure- 
control standpoint there is no occasion to carry a weight of 9-5-10 Ib./gallon. In 
view of this, the principal concern in weight control is to lighten the mud to such 
a range that excessive returns will not be lost in the porous formations. The greatest 
trouble with loss of returns is most likely to occur in the Oswego lime, just below 
the shale section around 5500 ft. Many of the stuck-drill-pipe cases and twist-offs 
experienced in the field have occurred while drilling at this depth. Down to the 
Oswego lime, mud weight is not closely controlled. In drilling the upper formation, 
it largely takes care of itself, by reason of the large volume of water circulated to 
dilute the chlorides. However, with the addition of muds and building up viscosity, 
it has a tendency to build up when drilling the shales, and sufficient make-up water 
has to be added to the system to lighten it. General practice is to hold the weight 
to a top range to 10-1-10-2 lb. while drilling through and particularly below the 
shales. It has been found that when the mud weight is allowed to exceed that range, 
excessive loss of returns is likely to occur in the Oswego and give trouble, while with 
lower weights the loss of returns can be readily controlled, especially with the addition 
of wall-sealing material to the mud. Preparatory to starting mud conditioning for 
entering the shale section, the pits are thoroughly cleaned, a shale shaker is put on 
the return discharge, and circulation is switched from the reserve pit to the regular 
pits. The next step is to get the system in condition to receive the new mud. This 
generally consists of adding soda ash and tannic acid in the ratio of 1 : 1 to the make-up 
water and circulating at least sixteen hours before adding and treating new mud. 

By the somewhat drastic initial chemical treatment resorted to, water loss of the 
dri!'ing fluid in the system is decreased from about 70 c.c. as carried in drilling the 
upper part of the hole, to within a range of 35-40 c.c. before the addition of any 
new mud. Moderate use of chemicals is made later as make-up water is added, 
with consequent further reductions in water loss. Usually the water loss of the mud 
is decreased to about 25 c.c. by the time a depth of 6000 ft. is reached, and to as 
low as 16-18 c.c. for the drilling of the remainder of the hole. Following the initial 
treating and conditioning of the system while circulating for about sixteen hours, 
bentonite, clays, and gels are added to build up viscosity and other mud properties. 
The amount added initially depends largely on the volume of old mud taken from 
the pits during the initial cleaning. Usually, from 30 to 60 sacks are required. 
Through the effect of the soda ash and tannic acid treatment, the initial gel is held 
down to a range low enough so that drilling progress is now slowed by the increase 
in viscosity. Treated make-up water is added as needed to maintain volume and 
lighten the mud. A. H. N. 


869.* Drilling. M. C. Seamark. J. Inst. Petrol., May 1944, 30 (245), 134-149.— 
The paper deals with the elements of drilling practices, and is written for those not 
specialists in drilling. Such processes as cementing, pressure control, verticality of 
wells, coring and formation testing, shooting and acid treating formations are described, 
besides the main problem of actual drilling of the well. A. H. N. 


Production. 


870. A Method of Evaluating Pressure Maintenance. N.van Wingen. Petrol. Tech., 
January 1944, 7 (1), A.I.M.M.E. Tech. Pub. No. 1665, 1.—A consideration of optimum 
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economic returns is one of the most important factors involved in the selection of a 
method or scheme of operation for any given reservoir. 

Benefits from maintaining the reservoir pressure or from arresting its dewling in 
reservoirs of low-gas-oil ratio may accrue from decrease in lifting costs by ext »nsion 
of flowing life, and reductions in shrinkage of the non-recoverable oil, and production 
at economic rates to lower residual oil saturations due to lower viscosities and inter. 
facial tensions at the higher pressures, thus permitting the attainment of a higher 
ultimate recovery. In the present analysis benefits due to the decreased d velop. 
ment costs and greater control of the gas cap are ignored. 

It is assumed that the initial development of the reservoir has proceeded in such g 
manner that by the drilling of a relatively small number of widely-spaced wells the 
reservoir’s characteristics, and hence the total volume of oil in place, have been 
established. The factor to be applied to find the proportion of the oil which wil] 
be recoverable under normal depletion methods of operation was found from the 
results of laboratory studies, and checked by comparison with actual fields of si:nilar 
characteristics, but which have reached advanced stages of depletion. The addi‘ ional 
recoveries obtainable when operating under various degrees of pressure maintenance 
ean be established, in the absence of comparable field data, on the basis of the rosults 
of laboratory model studies, or analytically. 

On the above basis the following curves were deduced for natural depletion, two 
degrees of partial pressure maintenance, and complete pressure maintenance : (|) the 
pressure decline, (2) the average behaviour of the well productivity index, (3) the 
average well-potential, and (4) the field production rate. All the curves were plotted 
against time, using a twenty-five-year life for natural depletion and the lowest dozree 
of pressure maintenance, and thirty years for the other two cases. In each case 
gas injection is stopped five years before the end of the reservoir’s producing lif». 

On making an economic analysis of the four modes of operation, assuming that 
the price of oil and gas are constant throughout the field’s life, it_is found that the 
net profits increase in nearly direct proportion with the amount of gas returne: to 
the reservoir, to an extent that the purchase of ‘‘ make-up ”’ gas, which is necessary 
in order to achieve the higher degrees of pressure control, appears to be profitable. 
The profit increase is particularly rapid between natural depletion and the re-cycling 
operation which involves the return of 50% of the solution gas produced. After 
this point the rate of additional profit increase is more moderate. Thus it seems 
that a return of at least 50% of the solution gas produced is a minimum requirement 
for optimum economic returns. The inereased revenues obtainable as gas-injection 
volumes increase arise from the correspondingly greater oil recoveries estimated. 

On the basis that the oil recovery is unchanged by re-cycling, with corresponding 
adjustment of the productive life and production costs, the net profit is estimated 
to be essentially the same irrespective of the manner in which the field is to be pro- 
duced—4.e., increased costs due to the return of gas to the reservoir, loss in gas revenue 
due to larger volumes being lost as plant fuel and shrinkage, and, in two of the cases, 
the cost of purchasing gas for injection, are offset by increased gasoline revenues and 
a reduction in lifting costs. Hence, any increased oil recoveries obtainable under 
pressure maintenance essentially represent merely a proportional amount of additional 
income. G. D. H. 


871.* Paraffin Removal from Oil-Wells. ©. C. Pryor. Petrol. Engr, February 144, 
15 (5), 122.—As the temperature of a crude oil containing amorphous wax (paraftin) 
approaches the melting point of the paraffin, the paraffin becomes completely soluble 
in the oil. Lowering the temperature of the crude oil results in its becoming more 
viscous, due to the gradual forming of wax crystals. Thus, wax of high melting 
point has low solubility in the crude oil at a temperature below its melting point. 
Deposition of paraffin in the tubing of flowing, pumping, and gas-lift wells will restrict 
the flow, and if permitted to accumulate will, in time, plug the well. Paraffin usually 
begins to deposit in the flow-string of a well at the point where the earth temperature 
approaches the wax saturation temperature of the oil. Variations from this point 
of deposition depend on the temperature of the oil leaving the formation, wax content 
of the oil, and the volume of lighter hydrocarbons and gas present in solution. Deposi- 
tion of wax may extend from this initial point to surface connections of the well, 
through flow lines, separators, and storage tanks. The paper deals systematically 
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with paraffin deposition in flowing wells, pumping wells, and in wells on gas-lift. 
Among the methods used in removing paraffin accumulation in flowing, pumping, 
and gas-lift wells is one now in extensive use in the East Texas field. The basis of 
this method is the use of heated crude oil, and its manner of application to the well 
js given. It consists in forcing hot oil under pressure down the tubing at sufficient 
temperature to melt the wax. Equipment consists of a small steam generator, heat 
exchanger, and high-pressure pump mounted on a truck. A wire line reel, heat 
retainer piston, and a hot oil line complete the set-up. 

The use of the method in naturally flowing wells and in wells on artificial lift is 
described. A. H. N. 


872.* Added Load Factors Involved in Pumping Multiple Wells. J.Zaba. Oil Gas J., 
10.2.44, 42 (40), 62.—As in the case of unit sucker-rod, calculations relating to the 
multiple pumping installations must have as their starting-point the bottom of the 
well, the size of the plunger determining the loads involved. To the well loads, 
however, there must be added loads resulting from operation of rod lines, which 
represent the medium of transmission of forces from the central power plant to the 
individual wells. In order to evaluate the resulting loads at the knock-off post of 
the power, it is customary to combine all the loads involved in the so-called rod-line 
pull. This concept offers a convenient medium for calculation of loads, torques, 
and power requirements. The load on the rod line at knock-off post of the power 
plant consists of the following component parts: (1) Well load, (2) rod-line friction, 
(3) rod-line inertia. These three items are discussed separately and then combined. 
The influence of quxiliary equipment—e.g., swings, hold-overs, hold-ups and holc- 


downs, multipliers and reducers, and counterbalancing dummies—.is briefly indicated. 
A. H. N. 


873.* Wartime Use of Abandoned Wells as Induction Centres. F. R. Cozzens. Oil 
Wkly, 20.3.44, 118 (3), 16.—The basic requirement for making an abandoned well 
an effective part of a recovery pattern is that the wel! must not have been previously 
used as an input. Best results are obtained on wells which have been salvaged 
and plugged before present recovery measures were started. Generally, the operator 
has at least a partial log record as to the location and depth of all wells abandoned 
on his property, and from these data he selects those wells within radius or influence 
of present producers. Many of the old wells still contain the original drive-pipe, 
extending above ground. Most of them are bridged at the top and at intervals 
along the walls with debris or trash which is easily drilled out. Once the hole diameter 
(at the top) has been ascertained, the procedure is to rig a spudding outfit or light 
string of tools over the site, using in most cases bits of the same dimensions as the 
original bore. Cleaning out is accomplished most efficiently by drilling with a taut 
cable and using as little outside water as possible. If the side-walls are fairly dry, 
as will probably be the case in the upper stretches of hole, very little cavings are 
encountered, and the original casing point can usually be reached before any pipe is 
needed. If water is encountered, the operator starts his pipe and allows it to follow 
the tools, especially through areas of soft formations. First-grade casing is rarely 
used, and it is seldom necessary to seat the pipe in cement. Some of these old wells, 
especially in the lower stretches of hole, contain one or more sections of casing which 
were broken off when the original pipe was pulled. When this obstacle is met, it is 
necessary to change to a smaller bit, to avoid sticking. By proceeding with caution, 
the old casing is generally made an aid in holding back the wall cavings while cleaning 
continues, and, unless badly damaged, no time need be taken to remove it. 

Cleaning the hole and setting packer, etc., are detailed. The pressure is put slowly 
on the well until it reaches the standard of the field. A. H.N. 


874.* Determining Saturations by an Extraction Distillation Method. S. T. Yuster. 
Ou Wkly, 20.3.44, 118 (3), 20. The apparatus used is a distillation extractor using 
porous thimbles. Two types are described: a large flask apparatus, and a small 
sample apparatus. In determining the saturation, oil, and water, the core is removed 
from its sealed container and rapidly broken into a size convenient for filling the 
thimbles. After filling the thimbles to about 0-5 in. from the top, they are weighed 
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to the nearest 0-01 g. This process should be conducted as rapidly as possible, jn 
order to minimize the eCaporation of water and the lighter ends of the oil. In certain 
cases it may be desirable to use weighing bottles for holding the smaller thimbles, 
If the core is friable and contains loose pieces of sand, it is advisable to use a loose 
plug of cotton on the top of the filled thimble. This plug of cotton must be weighed 
with the clean, dry thimble prior to filling with the core sample. 

After the thimble has been weighed, the solvent is placed in the flasks, and the 
apparatus assembled. No stopcock lubricant must be used in any circumstances on 
the ground-glass joints, or errors will result. The standard taper joints fit sufficiently 
close to give an adequate seal. The solvent in the small sample extractor flasks 
should come to about three-quarters of an inch from the bottom of the suspended 
thimble. The large sample extraction flasks should have the bulb about hal filled 
with solvent. The top of the condenser tube should be covered with a fairly snug. 
fitting vial or a loose plug of cotton, to prevent atmospheric moisture from collocting 
in the condenser. Hints on correct manipulation and common errors are given, 
The formule to be used are given in full. The solvent used was a special naphtha 
cut called Amsco heptanes, obtained from the American Mineral Spirits Company of 
Carteret, New Jersey. The boiling range was 199-212° F. Other solvents could be 
used, but it is considered that they must be immiscible with water; miscible with the 
oil; have a boiling point near that of water; be inert towards formation samples; 
non-toxic, and low in cost. A. H. N. 


875.* Methods of Torque Analysis in Central-Power Operation. J. Zaba. Oil Gus J., 
23.3.44, 42 (46), 119.—A graphical method is presented. All forces acting on a 
power resolve themselves into two components. The one vertical to the crank causes 
the torque on the power, the torque equalling the vertical component times the crank 
throw. The other component, acting along the arm of the crank, tends to overturn 
the power. Of the two components, the one causing the torque is of primary import- 
ance, since even distribution of torques is a condition on which the satisfactory and 
smooth operation of the central power is based. The other component, representing 
direct pull on the power along the rod lines, is usually not considered in an ordinary 
analysis. It is being generally assumed that power itself and the foundation have 
been designed in such a manner as to take care of the ordinarily expected overload 
conditions resulting from the component acting along the arm of the crank. On this 
basis, a graphical method is outlined for torque analysis of central-powers. 
A. H.N. 


876. Patents on Drilling and Production. C. W. Breukelman. U.S.P. 2,340,861, 
8.2.44. Appl. 2.8.40. Orientating device. 

G. F. Downs. U.S.P. 2,340,943, 8.2.44. Appl. 26.5.41. Oil-well pump. 

P. H. Harth. U.S.P. 2,340,959, 8.2.44. Appl. 3.8.40. Recovery of pipe. 

W. L. Kitsman. U.S.P. 2,340,966, 8.2.44. Appl. 7.3.41. Perforating method 
and apparatus. 

F. T. Robidoux. U.S.P. 2,340,987, 8.2.44. Appl. 14.11.41. Electrical well 
caliper. 

A. L. Smith. U.S.P. 2,340,993, 8.2.44. Appl. 24.11.39. Method of testing wells. 

R. W. Wilson, A. Long, Jr., and M. T. Randolph. U.S.P. 2,341,169, 8.2.44. Appl. 
30.12.40. Method and apparatus for detecting gas in well drilling fluids. 

E. E. Moore. U.S.P. 2,341,228, 8.2.44. Appl. 30.1.42. Straight-hole device. 

K. D. Detling. U.S.P. 2,341,500, 8.2.44. Appl. 10.1.42. Process of recovering 
oil from oil-sands. 


M. De Groote. U.S.P. 2,342,648, 29.2.44. Appl. 8.9.41. Process for breaking 
petroleum emulsions. 


M. De Groote. U.S.P. 2,342,649, 29.2.44. Appl. 8.9.41. Process for breaking 
petroleum emulsions. 
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M. De Groote. U.S.P. 2,342,650, 29.2.44. Appl. 8.9.41. Process for breaking 
petroleum emulsions. 

A. L. Frye and W. M. Dobson. U.S.P. 2,342,656, 29.2.44. Appl. 1.10.41. Well- 
treating fluid. 

A. L. Ackers. U.S.P. 2,342,827, 29.2.44. Appl. 28.6.40. Apparatus for well 
logging. 

W. E. Green. U.S.P. 2,342,855, 29.2.44. Appl. 18.4.41. Gas-operated pump for 
oil-wells and the like. 

T. V. Moore. U.S.P. 2,342,884, 29.2.44. Appl. 22.7.41. Hydraulic packer. 

H. O. Williams and A. A. Jens. U.S.P. 2,342,913, 29.2.44. Appl. 15.4.40. Deep 
well screen. 

H. O. Williams and A. A. Jens. U.S.P. 2,342,914, 29.2.44. Appl. 15.4.40. Deep 
well screen. 

J. C. Fortune. U.S.P. 2,342,930, 29.2.44. Appl. 1.12.41. Well-liner setting 
apparatus. 

J.C. Fortune. U.S.P. 2,342,931, 29.2.44. Appl. 13.7.42. Drag-bit. 

J.C. Stokes. U.S.P. 2,343,032, 29.2.44. Appl. 11.5.42. Pressure coring apparatus. 

H. C. Otis. U.S8.P. 2,343,075, 29.2.44. Appl. 12.11.40. Locking mechanism for 
well-tools. 

H.C. Otis. U.S.P. 2,343,076, 29.2.44. Appl. 13.2.41. Well apparatus. 

M. Schlumberger. U.S.P. 2,343,087, 29.2.44. Appl. 23.1.40. Switching mechanism 
for borehole apparatus. 

P. H. Jones. U.S.P. 2,343,113, 29.2.44. Appl. 14.2.39. Treating drilling muds. 

W. M. Dobson and A. L. Frye. U.S.P. 2,343,136, 29.2.44. Appl. 2.8.41. Well 
completion fluid. 

E. L. Alexander and A. W. Braithwaite. U.S.P. 2,343,517, 7.3.44. Appl. 28.2.4]. 
Drilling rig. 

B. W. Sewell. U.S.P. 2,343,805, 7.3.44. Appl. 15.11.41. Pressure core barrel. 

R. C. Baker. U.S.P. 2,344,120, 14.3.44. Appl. 21.4.41. Method and apparatus 
for cementing wells. 

R. Bassinger. U.S.P. 2,344,121, 14.3.44. Appl. 23.9.40. Releasable setting tool 
and by-pass. 

H. H. Greene. U.S.P. 2,344,297, 14.3.44. Appl. 3.8.40. Deep-well firing 
mechanism. 

E. L. Alexander and A. W. Braithwaite. U.S.P. 2,344,383, 14.3.44. Appl. 
9.1.41. Shoring for portable drilling rigs. 

W. L. Church. U.S.P. 2,344,598, 21.3.44. Appl. 6.1.42. Wall scraper and well- 
logging tool. 

R. E. Deschner. U.S.P. 2,344,681, 21.3.44. Appl. 10.5.41. Draw works. 

C. A. Fischer and D. T. Harbison. U.S.P. 2,344,687, 21.3.44. Appl. 30.10.39. 
Pump plunger. 

J.T. Phipps. U.S.P. 2,344,725, 21.3.44. Appl. 29.7.40. Jar. 

E. D. Smyser. U.S.P. 2,344,744, 21.3.44. Appl. 15.8.42. Gas-lift pump. 

E. P. Halliburton. U.S.P. 2,344,771, 21.3.44. Appl. 21.5.43. Method of deter- 
mining the volume of the annular space between the casing and wall of boreholes. 

C. H. Keplinger. U.S.P. 2,344,778, 21.3.44. Appl. 9.2.43. Gun perforator device. 

E. W. Patterson and W. L. Patterson. U.S.P. 2,344,786, 21.3.44. Appl. 24.3.42. 
Antipound pump pressure equalizer. 

E. W. Patterson and W. L. Patterson. U.S.P. 2,344,787, 21.3.44. Appl. 10.5.43. 
Antipound pump pressure equalizer. 
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H. O. Williams and A. A. Jens. U.S.P. 2,344,909, 21.3.44. Appl. 15.4.40. Deep 
well screen. 


M. De Groote and B. Keiser. U.S.P. 2,344,976, 28.3.44. Appl. 27.12.41. 


Pro. 
cess for breaking petroleum emulsions. 
M. De Groote and B. Keiser. U.S.P. 2,344,977, 28.3.44. Appl. 27.12.41. Process 
for breaking petroleum emulsions. 
M. De Groote and B. Keiser. U.S.P. 2,344,978, 28.3.44. Appl. 25.5.42. Process 


for breaking petroleum emulsions. 


M. De Groote and B. Keiser. U.S.P. 2,344,979, 28.3.44. Appl. 25.5.42. Process 
for breaking petroleum emulsions. 


M. De Groote and B. Keiser. U.S.P. 2,344,980, 28.3.44. Appl. 15.6.42. Process 
for breaking petroleum emulsions. 


W. G. Bradford. U.S.P. 2,345,027, 28.3.44. Appl. 19.3.41. Perforation cleaner 
for pipe. 

D.G.C. Hare. U.S.P. 2,345,119, 28.3.44. Appl. 26.6.40. Subsurface prospecting. 

F. A. Funk. U.S.P. 2,345,253, 28.3.44. Appl. 28.12.40. Portable derrick. 


J. P. Whann and J. Zumeta. U.S.P. 2,345,370, 28.3.44. Appl. 11.5.42. Re. 
placeable liner construction for mud pumps. 


W. L. Horner. U.S.P. 2,345,535, 28.3.44. Appl. 3.1.38. Method of determining 
porosity. 

W. B. Lerch, C. H. Mathis and E. J. Gatchell. U.S.P. 2,345,611, 4.4.44. Appl. 
7.4.38. Process for plugging formations. 


J.M. Camp. U.S.P. 2,345,699, 4.4.44. Appl. 20.4.42. Retractable core-head. 


B. H. Lybyer. U.S.P. 2,345,710, 4.4.44. Appl. 21.12.42. Well-pumping equip. 
ment. 


T. V. Moore and G. E. Cannon. U.S.P. 2,345,713, 4.4.44. Appl. 28.8.37. Method 
for improving oil-wells. 


G. H. Fisher. U.S.P. 2,345 739, 4.4.44. Appl. 1.4.41. Coring apparatus. 
L. C. Miller. U.S.P. 2,345,766, 4.4.44. Appl. 2.12.40. Deflecting tool. 


8S. Park. U.S.P. 2,345,770, 4.4.44. Appl. 5.10.40. Means for surveying well- 
bores. 


B. A. Harroun. U.S.P. 2,345,815, 4.4.44. Appl. 1.5.41. Oil saver and rod 
stripper. 

R. R. Hays. U.S.P. 2,345,816, 4.4.44. Appl. 24.12.40. Hydraulic drilling 
apparatus. 


J. F. Shaw. U.S.P. 2,345,836, 4.4.44. Appl. 24.7.42. Trip tube. 


A. Boynton. U.S.P. 2,345,865, 4.4.44. Appl. 8.12.39. Differential stage |lift- 
flow device. 


M. L. Hart. U.S.P. 2,345,872, 4.4.44. Appl. 10.1.41. Bridging plug device. 
M. L. Hart. U.S.P. 2,345,873, 4.4.44. Appl. 10.1.41. Bridging plug. 
B. H. Scott. U.S.P. 2,345,888, 4.4.44. Appl. 29.12.41. Liner hanger. 


G. L. Hassler. U.S.P. 2,345,935, 4.4.44. Appl. 6.4.42. Method and apparatus 
for permeability measurements. 

R. A. Henricks. U.S.P. 2,346,026, 4.4.44. Appl. 4.5.43. Deep-well pump-jack. 

C. A. Yeatman. U.S.P. 2,346,060, 4.4.44. Appl. 18.3.41. Method and apparatus 
for setting well-casing. A. H. N 


Transport and Storage. 


877. Methods used by Magnolia Pipeline to Combat Internal Corrosion. H. M. Steven- 
son. Oil Gas J., 18.11.43, 42 (28), 46. (A.P.I. Chicago 1943 paper.)—The system 
went into operation in July 1936 and continuously transports mixtures of light 
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hydrocarbons from a number of plants in E. Texas to the Baytown refinery. The 
main line is 8 in. in size, and 98 of the 283 miles had previously been in oil service. 
The design was based on data showing that the material to be handled would be of 
g0-85° A.P.L. gravity at 60° F. and approximately 26 Ib. Reid vapour pressure at 
100° F. However, within two years material of 100—110° A.P.I. gravity and 55-60 Ib. 
Reid was being satisfactorily transported. There has been little evidence of internal 
corrosion during the seven years’ operation, there having been no appreciable increase 
in pressure drop or decrease in capacity, whilst the amount of scale caught by the 
strainers has been small. No preventive measures such as chemical corrosion in- 
hibitors have been necessary. Settling tanks are used to remove water from the 
gasoline before it enters the system. No regular cleaning or scraping has been 
required, and when scrapers were run through all lines in 1939 only a small amount 
of scale was removed. Some scraping done this year with scrapers, equipped with 
neoprene dises and knives, again removed little scale. It is believed that the material 
pumped is practically free from corrosive elements. The stabilizing plants are also 
believed to remove water and oxygen from the gasoline. As there has been so little 
trouble through corrosion, operating procedures have not had to be changed because 
of it, but felt or cloth filters were installed a few years ago to protect meters from a 
smal] amount of fine scale. J.C. 


878. Shipment of Packed Petroleum. Part 1. Handling and Storage. Anon. 
Petroleum, April 1944, 7 (4), 52.—In normal times, shipment of packed petroleum 
products was made in 4-gallon non-returnable cans packed in strong wooden cases. 
Shipment was made from ports with adequate facilities for dunnage and stowage. 
The demands of war operations have greatly altered this situation. 

The maintenance of ample operating reserves and the rapid delivery of supplies 
to vehicles and aircraft in advanced fighting areas have necessitated the shipment of 
huge quantities of packed petroleum products, often from ports which lacked the 
facilities and the trained personnel which had been regarded as essential to this type 
of work. 

In the first place, wooden cases gave way to cartons to cope With large-scale opera- 
tions, but in the light of experience gained, attention was given to the development 
of new and stronger containers, improved methods of allocating shipping space, and 
more effective safety measures. 

Returnable containers have now largely replaced cans, the principal types being 
the 4-gallon drum, the 4}-gallon jerrican, and the 40—50 gallon drum. 

A School of Instruction for Sea Transport Officers and Stevedores was set up for 
training the personnel engaged in this work, the course including lectures, films, and 
practical instruction. 

Numerous illustrations are shown from the official film ‘‘ Wartime Shipment of 
Packed Petroleum.” Cc. G. G. 


Cracking. 


879. Fluid Catalyst Cracking for Premium Fuels. E. V. Murphree, H. G. M. Fischer, 
E. J. Gohr, W. J. Sweeney, and C. L Brown. Oil Gas J., 18.11.43, 42 (28), 37. (A.P.I. 
Chicago 1943 paper.)—Fluid catalytic cracking plants, by virtue of their new tech- 
nique, wherein solids are handled as “ fluids,”’ have the advantages of simplification 
in design and flexibility in operation over conventional fixed-bed processes. 

A fluid plant consists essentially of cracking, regeneration, and fractionation 
sections, and the spent catalyst is removed (and replaced) continuously; thus the 
characteristic features of fixed-bed design, involving intermittent shifting of reactors 
through cracking, purging, and regeneration cycles, are eliminated. Regenerated 
catalyst flows by gravity from a storage hopper through the reactor at low velocity, 
and cracking of the oil vapours occurs with deposition of carbon on the catalyst. 
The solid/gas mixture in the reactor is turbulent, and resembles a boiling liquid in 
many respects. The spent catalyst/cracked products mixture from the cracking 
zone is separated in dust-recovery equipment. The cracked products go to fraction- 
ators, whilst the carbon is burnt off the spent catalyst in the regenerator, the heat of 
combustion being used to preheat the fresh feed. 

Operation of the plant is virtually automatic; reaction and regeneration tem- 
peratures can be varied, and liquid or vapour stocks can be processed with equal 
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ease. In commercial operation, reaction temperatures are normally 800-10)? PF. 
and regeneration temperatures 1000—1200° F. 

The general Construction of plants does not differ a great deal from that of cop. 


ventional low-pressure refinery equipment. The latest plants are of a now and 
simplified design, and more than 30 such plants are being brought to comp!ction, 
The basic soundness of the process has been amply demonstrated and continuous 
runs of five months have been achieved. Catalyst recovery has usually been satis. 
factory, erosion is low, and maintenance requirements are of the order of 5-6’, per 
year of capital investment. 

For motor gasoline, production is normally carried out by contacting light and 
heavy fractions with catalysts of moderate temperature in single pass operations, 
Unleaded product from a paraffinic gas oil has a C.F.R. Research O.N. of approxi- 
mately 92. Higher temperature results in an even better quality product. Other 
properties of the gasoline are also good, and choice of temperature and depth of 
cracking is governed by economic factors. 

Catalytically cracked gas oils are refractory towards further cracking but can 
be treated by a combination of hydrogenation and catalytic cracking. 

Commercial plants are now all producing war products, e.g. aviation gasolino, the 
fundamental change being in the nature of the catalyst used, which is now a synthetic 
product. As with many other types of catalyst, product distribution and naphtha 
composition are affected by type of feed stock, temperature and depth of cracking. 
Aviation gasolines produced at low temperatures are high in saturated isoparaftins 
but low in aromatics, whereas high temperature gives more unsaturated and more 
aromatic fuels. Greater depth of cracking gives more saturated and more aromatic 
fuels. Naphtheniec stocks give a higher quality product than do paraffinic and using 
the same type of stock the lighter, more refractory, fractions give the more saturated 
products. The optimum type of operations is generally determined by consideration 
of the combined refinery effort, e.g. the production of raw materials for alkylation 
may be of primary importance. High temperature of cracking gives an aviation 
fuel of comparatively poor AFD-IC anti-knock quality due to the highly olefinic nature 
of the product. TW olefins are concentrated in the fraction boiling up to 225° F. 
and this may be removed and discarded to motor fuel. Other methods of treatment 
are hydrogenation or severe acid treating for which spent alkylation acid is suitable. 

With fluid catalytic cracking as one part of integrated refinery operations, very 
high yields of aviation gasoline can be obtained, e.g. 78 bbl. of 100 O.N. fuel from 
100 bbl. of heavy paraffinic gas-oil charge. 

A number of diagrams, tables, etc., are,given showing, inter alia, product quality 
resulting from a variety of stocks cracked under various conditions. J.C. 


880. Study of the Effect of Catalytic Cracking on the Post-War Supply of Motor Gaso- 
lines, Distillates, and Residual Fuels. Anon. Refiner, March 1944, 23 (3), 111-112.— 
Indications of the influence of catalytic cracking on motor fuel were given in the 
study of what has taken place in two areas, as outlined by W. G. Moore, Gulf Oil 
Corporation, and T. G. Elder, National Refining Company, before the annual meeting 
of the American Institute of Mining and Metallurgical Engineers, New York, on 
24th February. Their comparisons are between actual operations in 1940 and pro- 
jected operations with catalytic processes available. Higher yields of gasoline, 
furnace oil, and fuel gas are the general changes indicated, with consequent reduc- 
tions in amounts of residual fuel oil. Tables show projected results. For the “* Study 
of the Effect of Catalytic Cracking on the Post-war Supply of Motor Gasolines and 
Distillate and Residual Fuels,”’ the authors took the Eastern Seaboard and Gulf Coast 
refining centres as a group, since these have had substantial additions of catalytic 
capacity, while the Mid-Continent has drawn limited catalytic cracking capacity. 
The present paper is in the form of comments on the tabulated and other data, 
and on conclusions reached by Moore and Elder. A. H. N. 


881. Patents on Cracking. Standard Oil Development Co. E.P. 556,711, 19.10.43. 
Appl. 13.2.41. A catalyst for cracking hydrocarbon oils is composed of an adsorbent 
mass, chiefly silica and magnesia. The catalyst is formed by intimately mixing a 
hydrous oxide of silica with a compound of magnesium of the class consisting of 
magnesium oxide, hydroxide, carbonate, and bicarbonate. 
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J.C. Munday. U.S.P. 2,326,553, 10.8.43. Appl. 26.8.39. In the catalytic crack- 
ing of hydrocarbon oil, the amount of cracking can be controlled by combining with 
the oil vapour before passing it to the reaction zone, a diluent gas in amount sufficient 
to maintain the degree of cracking at a predetermined maximum at the start of the 


Afterwards, the volume of diluent gas is reduced to maintain the degree 
H. B. M. 


operat 1on. 
of cracking at the predetermined maximum. 


Polymerization and Alkylation. 


982. Patent on Polymerization and Alkylation. Standard Oil Development Co. 
E.P. 556,712, 19.10.43. Appl. 26.9.41. A process is described for reacting isoparaffins 
with olefins to produce saturated normally liquid, branched-chain hydrocarbons. 
The reaction is carried out at a temperature befMveen 375° and 950° F. under pressures 
of at least 500 1b./sq. in., in contact with at least one catalyst selected from the 
group consisting of oxides and sulphides of metals of Groups 5, 6, and 7 of the Periodic 
System. The catalyst has added to it a small amount of at least one compound 


having the formula H,X, where X is a member of the group consisting of oxygen 
H. B. M. 


and sulphur. 


. Refining and Refinery Plant. 


883.* Economic Selection of Exchanger Sizes. H. T. Broeck. Industr. Engng 
Chem., 1944, 36 (1), 64.—A method is given which enables an economic selection to 
be made of the sizes of individual heat exchangers in a battery operating as a series 
stream. The derivation of the equations is given in full, and a nomograph is pre- 
sented to enable the requisite functions to be evaluated in countercurrent and multi- 


pass exchangers. J. W. H. 


884." Pipe Still Processes More than Ten Million BarrelsinSingleRun. J.P. O'Donnell. 
Oil Gas J., 23.1.44, 42 (46), 111-115.—A crude pipe-still at Bayway refinery recently 
completed a run of 6366 hrs. processing a total of 10,285,561 brl. of oil. The still 
was designed to run E. Texas crude to 20% bottoms (28,000 brl. a day) or W. Texas 
crude to 30% bottoms (32,000 bri. a day), but averaged 38,800 bri. a day running 
approx. 2 parts sweet to 1 part sour crude. 

Unusual design features contributing to this extended run are: (1) The use of 
flash drum ahead of the furnace, after partial heat exchange, whilst crude is under 
sufficient pressure to prevent water vaporization. Corrosive wet vapours are dis- 
engaged at the drum and returned to the charge stream near the furnace outlet, 
thus by-passing subsequent gschangers and most of the furnace tubes. (2) Intro- 
duction of intermediate reflux systems. Without appreciable loss in fractionation, 
these systems lowered the heat load in the upper section of the tower, thereby enabling 
a reduction in size of that section and provided preheating at a higher temperature 
for the incoming crude. (3) Combining the side-stream strippers into one column, 
thus reducing construction costs and heat refuirements. A description of the plant, 
a flow-sheet, and illustration are provided. R. A. E. 


885. Bauxite as a Drying Adsorbent. W. A. La Lande, W.S. W. McCarter, and J. B. 
Sahborn. Industr. Engng Chem., 1944, 36 (2), 99.—Three bauxites of different types 
have been used to investigate the effect of activation temperature on the efficiency 
of bauxite as a drying adsorbent for gases and liquids. The investigation covered 
the mechanism of the thermal decomposition of bauxite, which is discussed in terms 
of differential thermal and X-ray diffraction analyses. Data are given to show the 
relationship between activation temperature, residual volatile content, surface area, 
dry-gas capacity, and equilibrium capacity. The maximum dry-gas capacity is 
obtained by activation at 700—750° F., and the bauxite may be regenerated repeatedly 
by heating at 300-500° F. Liquid phase drying is illustrated by the dehydration 
of a light naphtha with bauxite activated at 700° F. and 1100° F., the former tem- 
perature giving the greater quantity of water adsorbed before the break point in the 
water content of the effluent stream. J.W. 4H. 


886.* Improved Refining of Sour Crudes by New Tannin Solutizer Process. H. N. la 
Croix. Oil Gas J., 10.2.44, 42 (40), 50.—Extraction of mercaptans from gasoline by 
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the Solutizer process has been improved by the inclusion of a Tannin catalyst pro. 
moter, and by a considerable simplification of the regeneration step. Processing js 
similar to that in the original process, but plant cost is reduced by 15%, ancl legs 
critical materials are involved, no special alloys being required. Doctor swe« tening 
plants can be utilized by the addition of regeneration equipment and modification of 
the treating section. Operating costs are reduced by two-thirds, the original 8; lutizer 
process costing 1}-1} cents per bri. to treat gasoline of 0-09% mercaptan «. ntent, 
while the new costs 0-4-0-5 cents per brl. The sulphur oil is recovered in an casily 
handled and profitable form. The process will be of great advantage to refiners 
now faced with the necessity of handling sour crudes, and, in view of its low cost, 
may also be used for treating butane—butylene feed-stocks. Two plants em; "ving 
this process are now being built for a combined capacity of 44,500 brl. per day, operat. 
ing on Mid-Continent and West Texa# gasolines. L. G, 


887.* Distillate Production Corp. of Houston Completes its New Cycling Plant De- 
signed for Obtaining High Percentage of Propane and Butane. E. H. Short. (jj 
Gas J., 16.3.44, 42 (45), 67-74.—Under a unitization and recycling agreement, all 
natural gas from the various leases in the North Houston field, Texas, is passe to a 
recycling plant operated by the Distillate Production Corporation for processing, 
At present there are six producing gas-wells and three gas-injection wells. The plant 
is now processing 53-58 million cu. ft. of gas per day, of the following average com. 
position, expressed in vol.-%: methane, 89-81; ethane, 5-16; propane, 2-02; iso. 
butane, 0-52; n-butane, 0-53; isopentane, 0-22; n-pentane, 0-20; hexanes, ()-34; 
heavier, 1-20. The plant was designed to extract 89% of the butanes in the gas, 
and during a recent test actually extracted 93% of the butanes and substantial! all 
heavier hydrocarbons. The residue gas contained only 0-15 vol.-% of butanes and 
heavier. 

Gas from the gathering system passes, via atmospheric-type coolers and a pressure 
reducing valve, to the H.P. absorber, entering at a temperature of about 80° F. and 
@ pressure of 1700 p.s.i. Condensate is removed at an inlet scrubber and, after reduc. 
tion in pressure, passes to the raw-product feed tank. Rich oil from the H.P. absorber 
is reduced in pressure in two stages. Vapour from each stage of separation of con- 
densate and rich oil pass to reabsorbers operating at appropriate pressures. The 
combined rich oils are then stripped, and the stripped oil passes via heat exchangers, 
pumps, and high-pressure coolers back to absorbers and reabsorbers. The overhead 
distillate from the strippers is combined with condensate, and then passed to the 
fractionation section, which is designed to produce the lighter hydrocarbons in a 
high state of purity, and also to produce finished aviation gasoline and other products 
in conformity with specifications. Details and illustrations of the fractionating 
system and auxiliary equipment are provided. The daily yield of products obtained 
is given as liquid propane, 10,000 gals. ; isobutane, 7500 gals.; n-butane, 8700 gals. ; 
finished aviation gasoline, 45,000 gals. ig Kerosine, 11,000 gals.; mineral seal and gas 
oil, 3000 gals. 

The propane is utilized in synthetic rubber manufacture, n-butane is isomerized, 
and the isobutane utilized in the manufacture of 100 octane aviation gasoline. 

A. E, 


888.* Refineries Operating in the U.S., Canada, and Mexico. Anon. Oil Gas //., 
13.4.44. Refinery Issue, Section 2. B. 107-111.—Lists are given showing the 
location, operating company, crude oil capacity, cracked gasoline capacity, and type 
of the refineries operating in the U.S., Canada, and Mexico. 
Similar information is given concerning the shut-down plants in the U.S. 
Cc. L. G. 


889. Patents on Refining and Refinery Plant. The Atlantic Refining Co. E.?. 
556,606, 13.10.43. Appl. 26.2.42. To remove acidic organic compounds from 
hydrocarbon oil, the oil is passed into a counter-current contact, first with an aqueous 
solution of an alkaline reagent containing an organic solvent more soluble in the 
solution than in the oil, and afterwards with an aqueous solution of an alkaline 
reagent. 


w. P. 
describe 
afterwar 
oil. 


w.H 
demulsif 
mixture 
water. 
The coh 
the oil | 
selected 
materia! 

E. 5. 
obtaine 
with a 
the «ist 
sufficien 


E. A. 
of wax 
wax-oil 
atmosp 


A 
and rec 
treated 
100° an 


H. ¢ 
of hyd 
metal 
aqueou 
substal 
and th 

R. | 
petrole 

sweete 
an oil 
contal 
flowin 
Afterv 
the o1 

Cc. 
is des 

hydro 
sulphi 
preset 
forms 

carbo 
by ce 
oxyge 
conta 


H. 


of pe 


carbe 
amot 


st pro. 
Ing ig 
ul legs 
‘ening 
ton of 
utizer 
itent, 
asily 
finers 


ABSTRACTS, 297 a 


U.S. 2,326,294, 10.8.43. Appl. 26.9.39. A continuous process is 


w. P. Gee. 
described for decolorizing lubricating oil by contact with clay. The used clay is 
afterwards reconditioned and subjected to decolorizing contact with additional raw 


oil. 

W. H. Perdew. U.S.P. 2,326,882, 17.8.43. Appl. 5.4.40. During desalting and 
demulsification an aqueous solution is mixed with an oil and heated. The heated 
mixture is then introduced under the surface of an unobstructed vertical column of 
water. The oil thus rises vertically in a substantially straight path to the surface. 
The column of water is sufficiently high to effect substantially complete washing of 
the oil passing through it. The aqueous solution has an electrolyte dissolved in it 
selected from the group consisting of the acid reacting and the alkaline reacting 


materials. 

E. S. Hill. U.S.P. 2,327,187, 17.8.43. Appl. 31.8.39. Distillate hydrocarbons are 
obtained from a high-pressure well fluid by contacting the fluid in a contacting zone 
with a liquid absorption medium substantially less volatile than and miscible with 
the distillate hydrocarbons. The absorption medium has an initial boiling point 
sufficiently high te allow recovery of the hydrocarbons by distillation. 


E. A. Nill. U.S.P. 2,327,445, 24.8.43. Appl. 27.4.40. To facilitate the separation 

of wax from lubricating oil, a hydrogenated solid fatty acid glyceride is added to the 
wax-oil mixture before chilling, and in the presence of a solvent which is liquid at 
atmospheric temperatures. 
» C. A. Cohen. U.S.P. 2,327,504, 24.8.43. Appl. 26.12.40. To improve the colour 
and reduce the corrosiveness of acid.treated petroleum hydrocarbons, they are first 
treated in the neutral state with an alkali metal hydroxide at a temperature between 
100° and 150° C. After cooling to 20-100° C., a finely divided filter aid is added. 


H. C. Paulsen. U.S.P. 2,327,547, 24.8.43. Appl. 30.12.41. In the sweetening 
of hydrocarbon distillate oil containing mercaptans, after dispersion of finely divided 
metal sulphides in the distillate product they are separated from the oil with an 
aqueous solution containing a small concentration of mercapto-ary! thiazole salt of a 
substance selected from the group consisting of alkali metals, alkaline-earth metals, 
and the ammonium radical, which is substantially insoluble in the hydrocarbon oil. 


R. E. Burk and E. C. Hughes. U.S.P. 2,328,190, 31.8.43. Appl. 29.11.40. A 
petroleum cut is stabilized against oxidation by the addition of diphenylthiocarbazide. 


H. H. Walker. U.S.P. 2,328,760, 7.9.43. Appl. 12.7.41. During the process of 
sweetening a petroleum oil by treating with an alkaline solution of a lead compound, 
an oil is produced which is substantially free from odoriferous sulphur, but which 
contains suspended lead sulphide. It is effective if steam is injected into a confined 
flowing stream of the oil to increase the tendency of the suspended lead to precipitate. 
Afterwards the oil is allowed to settle and precipitated lead sulphide is separated from 
the oil. 

©. O. Hoover. U.S.P. 2,329,615, 14.9.43. Appl. 10.4.42. An improved method 
is deseribed for sweetening hydrocarbon oil by contacting with a solid alkali metal 
hydroxide under conditions which result in the formation of an alkali metal mono- 
sulphide. The contact is performed while the oil is in the liquid phase and in the 
presence of added, extraneous, uncombined oxygen and a salt of a metal which 
forms water-soluble sulphides. 


C. O. Hoover. U.S.P. 2,329,616, 14.9.43. Appl. 10.4.42. Mercaptans in hydro- 
carbon oils are converted into sulphides not higher in sulphur content than disulphides 
by contacting the oil in liquid phase, in the presence of added extraneous gaseous 
oxygen and a salt of a metal which forms water-soluble sulphides, with a solution 
containing an alkali metal hydroxide. 


H. C. Paulsen. U.S.P. 2,330,735, 28.9.43. Appl. 24.1.42. . During the treatment 
of petroleum hydrocarbons containing mercaptans and corrosive sulphur, the hydro- 
carbons are mixed with an aqueous solution containing a caustic alkali, a small 
amount of cupric hydroxide, and a small amount of a sulphide of a multivalent heavy 


metal in suspension. H. B. M. 
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Chemistry and Physics of Hydrocarbons. 
890.* Tie Lines in Quaternary Liquid Systems. J.C. Smith. Industr. Engny Chem. 


1944, 36 (1), 68.—Plane graphs are used to represent phase equilibria in quaternary 
liquid systems which permit the rapid solution of problems in mixed solvent extrac. 
tion. The method of constructing these graphs is described by reference to the 
system chloroform—acetone—acetic acid—water, a knowledge of the phase equilibria 
in the two ternary systems being essential. A typical problem in mixed solvent 
extraction is worked out in detail. J. W.H. 


. 


891. Phase Equilibria in the Gaseous Region in the System Methane-Carbon Dioxide. 
H. H. Reamer, R. H. Olds, B. H. Sage, and W. M. Lacey. Industr. Engng Chem, 
1944, 36 (1), 88.—The volumetric behaviour of the above system has been tudied 
over the temperature range 100-460° F. and at pressures between 100 and 10,000 p.s.i, 
The data are presented in the form of compressibility factors and in terms of residual 
specific volumes against pressure. J.W.H. 


892.* Line Co-ordinate Representation of Solubility Curves. F. E. E. Germann and 
R. P. Germann. Industr. Engng Chem., 1944, 36 (1), 93.—The solubility of 143 
solids in 17 liquids at various temperatures has been correlated im the form of a solu- 
bility chart which is based on Mortimer’s form of the Le Chatelier solubility equation. 
A number of the substances shown on the chart are hydrocarbons and selective 
solvents used in refining operations. J.W.H. 


893. Application of Unit Operations to Fractionation and Other Vaporization Pro- 
cesses. R. L. Huntington. Refiner, March 1944, 23 (3), 107-110. The use of the 
phase rule in analysing equilibria in simple systems was discussed in a previous paper 
in this series. The Gibbs phase rule can also serve as a useful tool in the study of 
equilibria between hydrocarbon vapours and liquids, a sound understanding of which 
is needed in the solution of problems pertaining to the design of absorption, dis- 
tillation, and fractionation equipment. The rule may be stated mathematically as 
follows : 
P+P=C+2. 

where F = the number of degrees of freedom or variance, such as a temperature, 
pressure, and composition; P = the number of phases; C = the number of com- 
ponents or chemical compounds which go to make up the system. 

The application of this rule to systems of immiscible liquids is illustrated by con- 
sidering water—hydrocarbon systems. An exception to the rule is pointed out. In 
the fractionation of propane a small amount of dissolved water is often found to be 
present. The removal of this water from the propane is required before it can be 
sold as domestic fuel, as the presence of water is apt to cause freezing in the gas- 
reducing regulators. Drying agents such as silica gel have been used for the de- 
hydration of propane, but the most satisfactory method of water removal has been 
effected through fractionation. Although propane has almost 200 times the vapour 
pressure of water, dissolved water in propane does not behave according to Raoult’s 
law, but, on the contrary, the dissolved water proves to be more volatile than the 
propane. Asa result, the water is taken out overhead from the fractionating column. 

A. H. N. 


893a. Patents on Chemistry and Physics of Hydrocarbons. G. B. Hanson. U.S.P. 
2,325,850, 3.8.43. Appl. 27.12.38. A method is described for effecting the eléctrical 
resolution of an oil continuous emulsion, in which the continuous phase comprises a 
mineral oil and the dispersed phase comprises droplets of added water. The emulsion 
also contains water-soluble alkaline-earth compounds and an added alkaline agent. 
During electrical resolution an inhibitor is added, selected from the group consisting 
of alkali metal hexametaphosphates and pyrophosphates to retard precipitation of 
insoluble alkaline-earth compounds. H. B. M. 
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Analysis and Testing. 


994.* Redwood as an Auxiliary Absolute Viscometer. A. L. Read. Petroleum, 
1944, 7 (3), 37.—The Redwood viscometer does not measure absolute viscosity, and 
from the theoretical standpoint it has inherent defects common to all short-capillary 
efflux viscometers. It is nevertheless open to question whether better use might 
not be made of the apparatus both for observations in Redwood seconds and as a 
complementary method to the absolute methods. In the author's experience, a much 
higher standard of repeatability is possible than is usually assumed or officially 
recognized, 

By calibrating a Redwood viscometer in terms of centistokes direct, against a 
U-tube standard, the Redwood instrument could be made a useful auxiliary where 
facilities for absolute measurement are limited. It is claimed that the measurement 
of kinematic units from observed Redwood times may be made with an atcuracy 
equal to that quoted for the reverse conversion by the I.P. conversion table. If the 
Redwood instrument were to be employed for V.1. work, then it would be preferable 
to modify the existing method for calculating V.I., and base the calculation upon 
reference temperatures of 100° and 200° F., since the Redwood viscometer is not 
very suitable for use at 210° F. 

Until all viscosity measurements can be based on a common standard, speci- 
fications should state not only the units in which viscosity is to be expressed, but 
also the exact procedure to be followed. C. G. G. 


895.* The Constitution of Petroleum Oils. Part 1—Group Analysis. A. V. Brancker. 
Petroleum, April 1944, 7 (4), 56.—At present, work on the constitution of petroleum 
oils is confined mainly to the determination of hydrocarbon types or groups rather 
than to the individual hydrocarbons. Petroleum oils are composed mainly of paraffinic, 
naphthenic, and aromatic hydrocarbons. 

The present paper is a survey of published methods for the determination of the 
relative proportions of these constituents, with 17 references. Cc. G. G. 


Synthetic Products. 


896. Carbon Disulphide Production. C. M. Thacker and E. Miller. Industr. Engng 
Chem., 1944, 36 (2), 182.—The effect of catalysts on the reaction of methane with 
sulphur to produce carbon disulphide has been investigated. It is shown that under 
the conditions described the reaction proceeds without appreciable side reactions 
according to the equation CH, + 48 = CS, + 2H,S. The compositions of the 18 
catalysts used in the investigation are given, and the effect of temperature on the 
reaction has been studied. High yields can be obtained at 700° C. in the presence of 
catalysts of the activated clay types, which give better yields than metallic com- 
pounds. Activated alumina containing small amounts of chromium oxide gives a 
90° conversion of the methane charged at a temperature below 700° C. At the 
higher temperatures considerable corrosion of 18-8 reactors occur, but a 25-20 alloy 
withstood the corrosive gases much better. J.W.H. 


897. Patent on Synthetic Products. G. Egloffand V. Komarewsky. U.S.P. 2,326,627, 
10.8.43. Appl. 30.9.40. In a process for converting hydrocarbon oil into more 
valuable products, the oil is mixed with aluminium chloride to form a slurry, and 
then heated to conversion temperature. The heated slurry is introduced into one 
end of a reaction zone, and the oil is thus converted in the absence of any external 
application of heat. Conversion products are withdrawn from the other end of the 
zone at a rate designed to prevent substantial accumulation of liquid. Simultaneously, 
in a second heating process a mixture of hydrogen and hydrogen chloride is raised to 
a temperature above the conversion temperature. This heated mixture is then 
passed to the reaction zone to supply heat and promote the desired reaction. 
H. B. M. 


Motor Fuels. 


898. Patents on Motor Fuels. Anglo-Iranian Oil Co. E.P. 556,399, 4.10.43. Appl. 
28.3.42. In the production of branched-chain aliphatic hydrocarbons, a normal 
hydrocarbon feedstock is contacted with an anhydrous metallic halide at a tempera- 
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ture between 50° C. and 150° C. In this way the highly reactive compounds of the 
feedstock react with the metallic halide and cause a tarry residue to be deposited on 
it. Having been freed of these highly reactive compounds, the hydrocarbon feed. 
stock is treated with a metallic halide catalyst to convert normal into branched-chain 
hydrocarbons. 


Anglo-Iranian Oil Co. E.P. 556,481, 6.10.43. Appl. 14.4.42. In a process for 
converting into branched-chain hydrocarbons normal aliphatic hydrocarbons, alone 
or in admixture with other hydrocarbons, the feedstock is contacted at a high tem. 
perature with a hydrocarbon-metallic halide catalyst. The catalyst is prepared by 
contacting normal or branched-chain hydrocarbons containing more than five ¢arbon 
atoms per molecule with an anhydrous metallic halide at a temperature between 
100° C. and 250° C. 

Anglo-Iranian Oil Co. EP. 556,577, 12.10.43. Appl. 19.11.40. isoOctane is 
produced by the catalytic conversion of a mixture of diisobutylene and triisobutylene 
by hydrogenation of the diisobutylene and simultaneous depolymerization and 
hydrogenation of the triisobutylene. To achieve this the mixture is contacted with 
a hydrogenation catalyst consisting of tungsten and nickel sulphides at a temperature 
between 300° and 600° F. and under a pressure of 10-100 atmospheres, in the presence 
of hydrogen and with a throughput of the order of 1-4 volumes per volume of catalyst 
per hour. 


D. G. Brandt. U.S.P. 2,325,588, 3.8.43. Appl. 27.12.40. A method is described 
for recovering desirable hydrocarbon constituents from mixtures of hydrocarbons 
containing hydrocarbons normally within the gasoline range and higher-bviling 
constituents and constituents of lower molecular weight, such as C, and C, hydro- 
carbons. 


du B. Eastman and L. P. Scoville. U.S.P. 2,325,839, 3.8.43. Appl. 7.1.41. 
Gasoline is rectified by treating in a rectifying zone under superatmospheric pressure. 
Afterwards it is transferred to a reboiling zone and the steam is passed under a |ower 
pressure than that obtaining in the reboiling zone, in indirect heat exchange with 
liquid gasoline. In this way vaporization of lighter hydrocarbons is effected and a 
portion of the steam is condensed. Resultant hot water is separated from uncon. 
densed steam and subsequently is passed into direct contact with gasoline in the 
reboiling zone. Lighter hydrocarbons and steam from the reboiling zone are directed 
to the rectifying zone and subjected to reflux condensation. 


M. Pier and G. Free. U.S.P. 2,326,166, 10.8.43. Appl. 26.7.39. An anti-knock 
motor fuel is obtained by passing a hydrocarbon fluid boiling above 250° C. at a 
cracking temperature through two reaction zones in succession. A superatmospheric 
pressure of about 10 atms. is maintained in the first zone to effect substantial cracking 
of the fluid. Pressure is reduced by at least 5 atms. before the fluid is passed to the 
second reaction zone, which contains a cracking catalyst. 


G. Egloff. U.S.P. 2,326,628, 10.8.43. Appl. 31.3.41. To produce gasoline from 
naphthenic and paraffinic oils, the naphthenic charging oil is first subjected to catalytic 
dehydrogenation to convert naphthenes into aromatics. The paraffinic charging oil 
is mixed with the heated products of the dehydrogenation, and the resultant mixture 
is contacted with a cracking catalyst. Conversion products are fractionated to form 
gasoline distillate and a reflux condensate. Some of the reflux condensate is heated 
to a temperature between 900° F. and 1100° F. and passed to the cracking zone. 


E. J. Hondry. U.S.P. 2,326,779, 17.8.43. Appl. 1.2.40. A high-grade motor 
fuel is prepared from naphthas in the boiling range 200-420° F. by subjecting them 
in vapour phase to the action of a splitting catalyst of high activity within a reaction 
zone. After withdrawal from the reaction zone, the products are subjected at reaction 
temperature to a dehydrogenating catalyst in a second reaction zone. Both zones 
are maintained at substantially the same pressure up to 300 Ib./sq. in. and the feed 
rate to each zone is maintained in excess of 1:1. By keeping the feed rate to the 
first zone higher than to the second, at least 10 points octane increase is obtained in 
the products from the first zone with practically no gas or liquid loss. Also, the 
initial boiling point is substantially lowered, and a further increase in octane is 
obtained in the second zone without any marked change in the boiling range of the 
products. 
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du B. Eastman. U.S.P. 2,327,099, 17.8.43. Appl. 9.11.40. In the manufacture 
of high anti-knock gasoline, the raw charging stock is passed through a heating coil 
in which the oil is vaporized and heated to cracking temperature. The heated 
vapours are directed through a catalyst chamber in which the oil is subjected to 
cracking temperature in the presence of a catalyst designed to effect conversion into 
lower-boiling hydrocarbons of the gasoline range. The cracked products are passed 
to a thermal cracking zone. Cycle condensate is heated to cracking temperature 
in a heating zone, and then delivered to the thermal cracking zone in which the 
admixed products are maintained at a cracking temperature between 850° F. and 
925° F. and subjected to conversion. Products of conversion are separated into 
vapours and residue, and the former are fractionated to obtain a reflux condensate 
from lighter products. Finally, the reflux condensate is directed to the heating zone 
as the cycle condensate. > 


F. E. Frey. U.S.P. 2,327,633, 24.8.43. Appl. 2.10.39. In a process for reacting 
a low-boiling isoparaffin with low-boiling olefins and olefin polymers, a stream, com- 
prising an intimate liquid mixture of a sulphuric acid catalyst and a low-boiling 
isoparaftin and normally liquid olefin polymers, is passed through an elongated 
reaction zone under alkylating conditions to produce isoparaffins in the motor fuel 
range. A normally gaseous olefin is added to supply additional olefin reactant and 
in amounts only sufficient to maintain a relatively low olefin concentration in the 
zone. From the effluent from the reaction zone is recovered a fraction containing 
isoparaffins boiling in the motor fuel range. 

W. A. Herbst. U.S.P. 2,327,708, 24.8.43. Appl. 31.12.40. The inflammability 
of motor fuels for high-compression spark-ignition engines is controlled by blending 
with them 0-5-5-0% by volume of a non-inflammable organic halide boiling below 
60° C. (140° F.). 

Cc. L. Thomas. U.S.P. 2,328,754, 7.9.43. Appl. 30.6.39. Motor fuels of high 
anti-knock value are manufactured from olefin-containing gasoline distillates by 
contacting the latter at cracking temperature and at a liquid space velocity of 0-5—5-0 
with a composition consisting essentially of a major portion of precipitated silica and 
a small amount of a compound selected from the group consisting of precipitated 
alumina, zirconia, and alumina-zirconia. 


W. L. Benedict. U.S.P. 2,328,773, 7.9.43. Appl. 8.1.40. Hydrocarbon oil is 
converted into substantial yields of valuable products, including anti-knock gasoline, 
by contacting it in vaporous form with a granular catalyst. Afterwards the reaction 
products are fractionated into gas, gasoline, and insufficiently converted oil. The 
insufficiently converted oil is mixed with a portion of the gasoline and heated to a 
temperature between 500° F. and 900° F. A heated powdered catalyst is incorporated 
and the mixture is treated in a reaction zone under conditions designed effect 
substantial conversion into olefin-free gasoline. ‘The reaction products are fractionated 
into gas, gasoline, and insufficiently converted oil containing catalytic agent in sus- 
pension. The insufficiently converted oil is combined with the hydrocarbon oil and 
heated to a temperature between 900° F. and 1200° F. The heated mixture is passed 
to a flashing zone, and residual oil is removed. The vaporous portion is then passed 
into contact with the granular cracking catalyst. 


E. C. Pitzer. U.S.P. 2,328,846, 7.9.43. Appl. 17.8.42. In a process for con- 
verting hydrocarbons into high anti-knock rating gasoline by the action of a catalyst, 
an olefin hydrocarbon gas is contacted at polymerization temperature with a catalyst 
consisting essentially Of aluminium oxide. The catalyst is prepared by gelling an 
aluminium sol with hydrofluoric acid, drying, and igniting the resultant aluminium 
gel. 

J. A. Chenicek. U.S.P. 2,329,251, 14.9.43. Appl. 21.1.41. The stability of a 
hydrocarbon distillate with respect to gum formation is improved by the addition of 
a gum inhibitor, together with an alkylene polyamine salt of an organic acid. The 
salt contains at least three amino radicals. 

H. L. Hays. U.S.P. 2,329,834, 21.9.43. Appl. 2.9.41. High-octane-number 
hydrocarbons are produced from low-octane-number hydrocarbons by subjecting 
them to catalytic desulphurization. The product of this reaction is separated to 
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recover @ fraction in the aviation fuel range and a heavier fraction. The lighter 
fraction is catalytically isomerized, and the product is separated to recover a fraction 
suitable for use as aviation gasoline and a heavier fraction. The two heavier fractions 
are combined and catalytically dehydrogenated. A high-octane-number motor fue] 
is recovered from the dehydrogenated product. 


E. T. Marshall. U.S.P. 2,330,069, 21.9.43. Appl. 28.10.39. To prepare an 
internal-combustion fuel of high octane number, low acid heat, and low gum content, 
a mixture of gas rich in free hydrogen and a vaporized hydrocarbon oil are introduced 
into a reaction zone containing a rigidly arranged catalyst which promotes reforming 
and is capable of regeneration. The whole reaction zone is maintained under a 
pressure between 50 and 300 Ibs./sq. in., that portion of the reaction zone which is 
nearest the point of introduction of the oil is maintained at a temperature between 
900° F. andi 1000° F. and under a partial pressure of hydrogen in the lower range of 
partial pressures; the remaining portion of the zone is maintained at a temperature 
between 600° F. and 850° F. and at a partial pressure of hydrogen in the upper ranye of 
partial pressures. The portion of the zone maintained at the higher temperature is 
progressively increased as the reaction cycle proceeds by moving the point at which 
the cold gas containing hydrogen is introduced nearer to the exit end of the zone. 
Reaction products are removed from the zone, and a fraction boiling within the 
motor fuel range is obtained from them. 


C. L. Thomas and H. 8. Bloch. U.S.P. 2,330,090, 21.9.43. Appl. 29.4.39. The 
anti-knock value of low-boiling hydrocarbons in the motor fuel range is increased 
by subjecting them at conversion temperature to contact with particles of synthetic 
alkali metal ion-free catalytic mass comprising essentially a calcined mixture of a 
precipitated hydrated silica gel and a precipitated hydrous oxide of a heavy metal 
selected from the group consisting of vanadium, tin, chromium, zinc, molybdenum, 
and thallium. 


J. H. James. U.S.P. 2,331,121, 5.10.43. Appl. 5.6.41. During the manufacture 
of motor fuel from mineral oil, part of the oil is cracked to convert some of it into 
gasoline-type motor fuel. The product is fractionated to separate the lighter gasoline 
portion. Afterwards a heavier fraction is partly oxidized under conditions designed 
to form a material percentage of oxygen derivatives of hydrocarbons in the range from 
alcohols to oxy-acids. This heavier fraction is finally recracked to produce further 
amounts of motor fuel. 


E. Arundale and L. A. Mikeska. U.S.P. 2,331,158, 5.10.43. Appl. 27.7.40. A 
gasoline motor fuel consists of a hydrocarbon distillate boiling between 65° C. and 205° C. 
and a meta-dioxane within the gasoline boiling range and chosen from the group 
consisting of meta-dioxane, meta-dioxanes bearing hydrocarbon substituents, meta- 
dioxanes bearing oxygen-containing substituents, and meta-dioxanes bearing nitrogen- 
containing substituents. H. B. M. 


Gas, Diesel and Fuel Oils. 


899. Patents on Gas, Diesel and Fuel Oils. E. M. Nygaard, J. H. McCracken, and 
F. M. Seger. U.S.P. 2,326,102, 3.8.43. Appl. 24.4.41. A diesel fuel is composed 
of a hydrocarbon fuel oil and a small proportion of the oil-miscible product obtained 
by reacting perchloromethylmercaptan with a compound of the general formula 
R(XH)n and R(XM)n. BR is selected from the group consisting of alkyl, aryl, alk- 
aryl, and aralkyl radicals, X is selected from the group congisting of oxygen and 
sulphur, M is a metal, and n is a whole number. The oil-miscible reaction product 
is separated from the unreacted and oil-miscible components of the reaction mixture. 


G. H. Cloud and W. J. Sparks. U.S.P. 2,326,522, 10.8.43. Appl. 18.10.40. A 
diesel fuel is prepared from a hydrocarbon oil and a minor proportion of an organic 
hypochlorite. 

F. M. Seger and E. M. Nygaard. U.S.P. 2,329,489, 14.9.43. Appl. 25.4.41. A 
diesel fuel consists of a hydrocarbon fuel oil and a small amount of the non-volatile, 
oil-soluble product obtained by reacting perchloromethylmercaptan with elementary 
sulphur. The reaction product contains only carbon in chemical combination with 
substantial proportions of chlorine and sulphur. H. B. M. 
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Lubricants and Lubrication. - 


900.* The Contamination, Deterioration, and Decomposition of Lubricating Oils in 
Service. R.G. Pomeroy. J. Inst. Petrol., May 1944, 30 (245), 95-133. Reprinted 
from the Journal of the Institution of Certificated Engineers, South Africa.—The paper 
deals with the subject from the user’s viewpoint. After a brief study of the elementary 
chemistry of lubricants, and of the causes of deterioration of oils, different plants— 
eg., compressors, gear boxes, etc.—are studied individually. Reclamation of oil is 
briefly studied. The paper is followed by a discussign. A. H.N. 


901.* Lubricants for Press Tools and Wire Drawing. A. H. Stuart. Petroleum, 1944, 
7 (4), 67.—Lubricants for press tools and for wire-drawing dies must be capable of 
withstanding high temperature, since local temperatures of a high order occur even 
in the “ cold” pressing and drawing processes. In addition, great film strength is 
necessary to ensure that the lubricant remains between the metal surfaces under the 
pressures encountered. Ease of application, which implies good wetting character- 
istics, and ease of removal, especially if the surface is to be further treated, are 
imperative. 

These requirements have led to the widesp adoption of fatty oils in the form 
of soaps, together with a fine powder such as chalk or graphite, which gives increased 
resistance to film rupture. Chlorinated and sulphurized oils are sometimes used to 
augment film strength. 

Graphite may be strongly adsorbed on metal surfaces, and hence be extremely 
difficult to remove. It has been shown that so long as mineral oil is absent, this 
graphite film is not disadvantageous if the further treatment of the surface consists 
in painting or electroplating, but that it prevents satisfactory galvanization in a molten 
zinc bath. The graphite may be removed from iron in a nitric acid bath. 


Graphite alone is used as die lubricant for drawing tungsten wire at 600° C. 
Cc. G. G. 


902. Patents on Lubricants and Lubrication. B. B. Farrington, J. O. Clayton, and 
J. T. Rutherford. U.S.P. 2,325,597, 3.8.43. Appl. 13.1.41. A lubricating com- 
position has incorporated in it a metal salt of an acid of phosphorus having a halo- 
genated organic substituent. 

F. C. Gzemski. U.S.P. 2,326,140, 10.8.43. App]. 20.2.40. A lubricant is pre- 
pared from a refined hydrocarbon oil normally tending to deteriorate by oxidation, 
and a small quantity of an oil-soluble, water-insoluble reaction product of an ester 
of phosphorus acid and a relatively high boiling aliphatic alcohol. The reaction 
product contains at least one, and not more than two, aliphatic radicals corresponding 
to the high-boiling alcohol and is effective in preventing oxidation of the hydrocarbon 
oil. 

R. C. Moran. U.S.P. 2,326,483, 10.8.43. Appl. 20.7.40. A viscous mineral-oil 
fraction has incorporated with it a small amount of a compound of the general formula 
RS-Z-SR. R represents a hydrocarbon radical and Z represents an alkyl ether 
group having at least one ether linkage. The compound is added in sufficient amount 
to inhibit deleterious effects of oxidation on the oil. A 

J. C. Zimmer and A. J. Morway. U.S.P. 2,326,596, 10.8.43. Appl. 29.12.39. A 
lubricant consists of a minor proportion of a soap selected from the group consisting 
of alkaline-earth metals and aluminium soaps of fatty acids and naphthenic acids, 
and a major proportion of a mineral lubricating oil having a viscosity index sub- 
stantially below zero. The mineral oil consists essentially of aromatic and unsaturated 
aliphatic hydrocarbons, extracted from a petroleum lubricating stock by a solvent 
having a selective solvent action on aromatic and unsaturated hydrocarbons. 

E. W. Fuller and L. A. Hamilton. U.S.P. 2,326,938, 17.8.43. Appl. 31.7.40. A 
viscous mineral-oil fraction has incorporated with it a small proportion of a compound 
of the general formula : 


R is a radical of the class consisting of alkyl and aralkyl radicals. The compound is 
added in sufficient quantity to inhibit deleterious effects of oxidation on the oil. 
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G. H. von Fuehs and H. Diamond. U.S.P. 2,327,158, 17.8.43. Appl. 3.3.41. In 
the manufacture of lubricating oils, at least one low-resin-content mineral oil and a 
petroleum resin concentrate are produced. The petroleum resin concentrate js 
purified without materially altering the resin content. The two ingredients are then 
blended to produce a composition containing between 3% and 7% resin and having 
maximum oxidation stability. 


E. Lieber and H. T. Rice. U.S.P. 2,327,535, 24.8.43. Appl. 27.12.40. A lubri. 
cant consists of a major proportion of a waxy hydrocarbon oil and a small amount 
of an auto-condensation produ¢t of a chlorine-containing paraffinic hydrocarbon 
substance having less than 7 carbon atoms and containing 1-2 chlorine atoms. The 
auto-condensation product is substantially non-volatile at temperatures below 6.) F, 


P. K. Frolich and H. B. Kellog. U.S.P. 2,327,705, 24.8.43. Appl. 6.7.40. A 
lubricant is prepared from a mineral lubricating oil and an interpolymer in solution 
having a molecular weight above 2000. The interpolymer is formed by the co. 
polymerization of ethylene and another olefin at a pressure of at least 500) atms, 
and a temperature between 100° C. and 400° C. It is added in sufficient amount to 
modify the viscosity index properties of the oil. 

H. G. Berger and F. M. Seger, U.S.P. 2,329,324, 14.9.43. Appl. 22.5.41. A 
lubricant consists of a hydrocarbon oil and a small amount of the product obtained 
by refluxing 2-6 parts of perchloromethyl mercaptan with | part of sulphur at a 
temperature between 145° C. and 170° C. 


A. Lazar, P. M. Ruedrich, and R. Le Roy Frazier. U.S.P. 2,329,474, 14.9.43. 
Appl. 5.1.37. A lubricant suitable for severe service internal-combustion engines 
consists of a naphthenic base mineral lubricating oil containing about 1%, of an 
oil-soluble soap of abietic acid. The soap controls ring sticking, and does not sub- 
stantially increase the viscosity of the base oil. 


P. G. Waldo, PR. M. Goodloe, and H. G. Berger. U.S.P. 2,330,163, 21.9.43. Appl. 
8.3.40. Petroleum sulphonic acid bodies and a stable lubricating oil are produced 
simultaneously by subjecting the solvent extract of a distillate lubricating stock to 
sulphonation treatment with strong sulphuric acid. In this way a substantial amount 
of unsulphonated oil containing petroleum sulphonic acids is obtained. The sulphon- 


ated sulphonic bodies are separated from the oil, which is afterwards refined to produce 


a stable lubricating oil. 

C. F. Prutton. U.S.P. 2,330,238, 28.9.43. Appl. 1.3.39. A lubricant is prepared 
from refined mineral lubricating oil and 0-1-20% of both an oil-soluble halogen- 
bearing hydrocarbon and an oil-soluble oxygen compound. The addition agents are 
designed to improve the gum-solvent properties of the oil. 

C. F. Prutton. U.S.P. 2,330,239, 28.9.43. Appl. 25.11.40. A lubricant is com- 
posed of a major proportion of mineral lubricating oil and an oil-soluble salt of an 
aromatic acid in an effective amount, but insufficient substantially to change the 
viscosity of the composition. 

J. C. Zimmer and A. G. Morway. U.S.P. 2,330,773, 28.9.43. Appl. 12.9.41. A 
steam cylinder lubricant consists of a major proportion of mineral oil and 0-1—2-0% 
of polymerized ester of an acrylic acid, also 1-15% of acidless tallow. H. B. M. 


Asphalt and Bitumen. 


903. Patents on Asphalt and Bitumen. J. N. Borglin. U.S.P. 2,326,610, 10.8.43. 
Appl. 26.3.41. A bituminous emulsion of the oil-in-water type consists of 1-70), 
by weight of water-insoluble phase comprising a bituminous material and free poly- 
merized rosin, 1-40% of an emulsifying agent capable of yielding an oil-in-water 
type emulsion, and 30-98% of an aqueous phase. 

D. E. Carr and H. W. Ritchey. U.S.P. 2,327,247, 17.8.43. Appl. 16.6.39. To 
produce relatively non-photosensitive asphalt from relatively photosensitive asphalt, 
the original material is mixed with a solvent which is capable of dissolving oil but 
incapable of dissolving asphaltenes at the temperature employed. A solution of 
the oil and solvent is separated from the asphaltenes and treated with a solvent 
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capable of dissolving relatively non-paraffinic fractions but not relatively paraffinic 
fractions. The non-paraffinic fractions are separated from the paraffinic fractions 
which are then distilled to remove light and medium lubricating oils. The remaining 
heavier paraffinic oil fractions are mixed with the separated asphaltenes to produce 
a relatively non-photosensitive asphalt. 

L. G. Gabriel and J. A. Rawlinson. U.S.P. 2,327,882, 24.8.43. Appl. 16.8.40. 
In a process for the preparation of stable bituminous base dispersions for use in the 
production of coloured bitumen dispersions of low viscosity, a substance selected 
from the group consisting of bitumen and aqueous bitumen dispersions is mixed with 
an aqueous dispersion of a bentonite. The total amount of water present in the 
two components is such that the resultant dispersion contains not more than 25% 
by weight of bitumen, excluding the weight of the bentonite. 


E. A. Mayfield. U.S.P. 2,328,481, 31.8.43. Appl. 31.7.41. A bituminous emul- 
sion of high stability is prepared by emulsifying a bitumen in water containing a 
sulphonation product of a substantially petroleum hydrocarbon-insoluble pinewood 
resin. The amount of the sulphonation product is not more than 3% by weight of 
the emulsion. : 

H. G. Williams. U.S.P. 2,330,100, 2J.9.43. Appl. 12.4.40. A stable bituminous 
compound which readily forms a surface coating when applied to a mineral aggregate, 
is prepared by emulsifying bitumen with an aqueous solution containing 0-25-0-5% 
of water-soluble soap and 0-1—-0-2% of alkali metallate, selected from the group con- 
sisting of aluminium, tin, zinc, chromium, boron, molybdenum and vanadium, and 
caustic alkali. To effect shortening of the time before breakdown, the amount of 


caustic alkali added is not more than 0-02% by weight of the finished emulsion. 
H. B. M. 


Special Products. 


904. Precautions in the Use of Chlorinated Naphthalenes and Diphenyls. L.Greenburg. 
Chemical Industries, Jan. 1944, 54 (1), 68.—A review is given of an investigation 
carried out by the Division of Industrial Hygiene, New York State Dept. of Labour, 
on the hazards entailed and the precautions necessary in the use of chlorinated 
naphthalenes and diphenyls in cable plants. Use of the products in the heated 
state for impregnation of cables gave rise to a much higher incidence of acneform 
dermatitis than use in solution, while all cases of liver disease were associated with 
exposure to vapour or fumes from the hot process. It was recommended that all 
new installations should operate by the cold solvent process, and that systematic 
hygiene measures should be adopted. Cc. L. G. 


905. Synthetic Waxes in Cable Making. Anon. Chem. Tr. J., 5.5.44, 114 (2972), 
480.—See Abs. No. 904. Cc. L. G. 


906.* Stability of Butadiene. R. F. Robey, H. K. Wiese and C. Morrell. Industr. 
Engng Chem., 1944, 36 (1), 3.—The reactions which butadiene undergoes during 
storage and processing have been studied. It is shown that, in the absence of per- 
oxides, dimerization is the goost prominent polymerization. The reaction is not 
catalyzed by peroxides or stan surfaces. In the presence of appreciable amounts of 
peroxides, formation of high-molecular-weight polymers become prominent, but the 
reaction can be inhibited by the addition of a suitable anti-oxidant, this polymeriza- 
tion reaction being directly proportional to the peroxide concentration. The peroxides 
are not readily volatile, and hence, unless a peroxide destroying substance is added 
before distillation, an unstable residue may be formed which decomposes with explosive 
violence on heating. J. W. H. 


907.* Conductivity of Natural and Synthetic Rubbers. L.H. Cohan and M. Steinburg. 
Indust. Engng Chem., 1944, 36 (1), 7.—To dissipate hazardous accumulations of 
static electricity, semi-conducting rubber is employed. Natural and synthetic 
rubbers are made electrically conducting by incorporating powdered graphite or 
other carbon pigments in the rubber mix. To obtain conductivity without sacrificing 
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other desirable physical properties, acetylene black is usually employed, but owing 
to the present shortage of this material, it has been necessary to use other types of 
carbon black for this purpose, and the present investigation describes the effect of 
these blacks on the resistivity, cure, and physical properties. J. W.H. 


908.* Structure of Copolymers of isoButylene and isoPrene. J. Rehner.  [nidusir, 
Engng Chem., 1944, 36 (1), 46.—The structure of isobutylene-isoprene copolymers 
of various degrees of unsaturation has been investigated by ozone degradation. [t 
is shown that isoprene unites exclusively in the 1, 4 position in copolymers, as in the 
case of natural rubber. It is also shown that there is no tendency for the diolefin 
units to occur in sequences, the diolefin entering the polymer chain at random. 

J. W.H. 


909. Polyvinyl Alcoho!—Its Chemistry and Applications. Anon. Brit. Plastics, 
Dec. 1943, 16 (175), 380-384, Feb. 1944, 16 (177), 77-83, and March 1944, 16 (178), 
122-128.—A detailed review is given of the chemical reactions of polyviny! alcohol 
and of methods of manufacture, properties, and applications of polyvinyl alcohol 
plastics. It is prepared by hydrolysis of polyvinyl esters—usually the acetate—and 
not directly from the monomer, by treatment in alcoholic solution with dilute acids 
or alkalis. The precipitated P.V.A. is dissolved in water, the alkali salts removed 
by dialysis, and the polymer recovered by precipitation in alcohol or acetone. 

The product normally marketed contains varying percentages of unhydrolyzed 
acetate groups. P.V.A. is soluble in water, and on evaporation from solutions gives 
films which are transparent, colourless, tough, flexible, and resistant to abrasion and 
solvents. 

The reactivity of polyvinyl alcohol has led to the production of a number of deriva- 
tives of commercial importance, of which the acetals are the best known (condensa- 
tions of polyvinyl alcohol with aldehydes or ketones). These are available in a wide 
variety of properties for use in insulating enamels, bonding agents, coatings, safety- 
glass interlayers. 

The water solubility of polyvinyl alcohol can be overcome by treatment with 
formaldehyde, formation of insoluble complexes with inorganic compounds such as 
boric acid, borax, chromium salts, cuprammonium hydroxide, etc., or with esters 
such as diethyl oxalate with which ester exchange takes place giving cross-linkage, 
or with polycarboxylic acids or polyhalogenated compounds or dialdehydes, or with 
water-soluble thermosetting resins such as dimethylol urea and the methylol deriva- 
tives of melamine. However, even the insoluble cross-linked products show varying 
degrees of water susceptibility. 

The P.V.A. resin when heated gives hard, tough products, but when suitably 
plasticized any degree of softness can be obtained. “‘ Solvent ” plasticizers tend to 
cause hygroscopicity and dimensional instability, but ‘‘ mechanical ”’ (i.e., incom- 
patible) plasticizers give products of superior plasticity and improved performance. 
The latter class includes mineral and vegetable oils, higher fatty acids and esters, etc. 
The incorporation of halides reduces temperature susceptibility. Polyviny] alcohol 
plastics are characterized by elasticity, flexibility, toughness, and resistance to heat 
and a wide variety of oils and industrial solvents, though they are affected by water 
and alcohols. The major application is as rubber substitute in hoses, industrial 
gloves and aprons, gaskets, vessel linings, etc. . 

They are also used to increase the wet strength and for the grease-proofing of 
paper, as an ingredient of adhesives, leather dressings, inks, paints, and in the form 
of films as protective wrappings and coatings. The emulsification properties are of 
value in creams, and they form useful textile sizing and bonding agents as well as 
being capable of forming threads suitable for surgical use, etc. Cc. L. G. 


910. The Vulcanization of Aromatic Petroleum Residues. E. Melling. Paint Techn., 
March 1944, 9 (99), 49.—Experimental work has been carried out on the vulcanization 
of aromatic petroleum residues with a view to shortening the drying time. Finely 
powdered sulphur was found preferable to sulphur dichloride, which gave uncon- 
trollable local reactions. The sulphur was mixed with the A.P.R. (Pool Group I 
of viscosity 660 secs. R.I. at 140° F. and twenty to twenty-four hours’ surface drying 
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time) and heated, reaction commencing at 400° F. accompanied by evolution of HS, 
heavy frothing. On completion of the reaction a solid, brittle pitch was given, 
which was ineompatible with coal-tar pitch, insoluble in Pool white spirit, but soluble 
in coal-tar naphtha to give solutions from which highly glossy films possessing great 
adhesion was obtained. The melting points increased with the percentage of sulphur 
ysed, being over 80° C. with 40% of sulphur in the case of Group I and between 70° 
and 80° C. with 20% of sulphur in the case of Group 2 A.P.R. It was not found 
possible to liquefy the pitch by adding further A.P.R. unless very large quantities 
were used, but linseed oil satisfactorily plasticized the product. The pitch could be 
blended with filling agents, such as slate powder for battery-filling materials. It is 
suggested that further work should be carried out on this subject—e.g., the removal 
of the odour of sulphur from the product by air blowing or other methods, the possi- 
bility of improving resilience by vulcanization in the presence of linseed or fish oil 
and using such a product for roof mastics and the use of emulsified pitches fluxed to 
about 200 pen. as road dressings and of naphtha solutions of the softer pitches for 
high-gloss non-oxidizing coatings for exterior ironwork. C. L. G. 


gil. Styrene, Buna Rubber, and Polystyrene. W. C. Goggin. Refiner, March 1944’ 
93 (3), 87-92.—The historical development of polystyrene polymerization is given 
briefly. The basic chemistry of styrene production by the process is relatively 
simple. It involves: (1) the alkylation of benzene with ethylene to form ethyl 
benzene ; (2) the dehydrogenation of purified ethyl benzene to give styrene. Ethylene 
gas and benzene enter a tower operating at essentially atmospheric pressure, using 
aluminium chloride as catalyst. Here alkylation takes place to form ethyl benzene, 
diethy! benzene, and polyethyl benzenes. The crude ethyl benzene so formed is then 
sweetened and distilled to give pure ethyl benzene. Other products separated in 
this step are benzene, which is recycled, and the polyethy! benzenes, which are returned 
for de-alkylation to ethyl benzene. The ethyl benzene is then dehydrogenated over 
a fixed catalyst in the presence of steam to give styrene and small amounts of benzene, 
toluene, and tar. In the distillation step these components are separated at reduced 
pressure to give benzene for recycling, ethyl benzene for recycling, toluene as a by- 
product, and styrene at 99-5% or higher purity is produced. The fractionation step 
is a delicate one, due to 9° F. difference in the boiling points of ethyl benzene and 
styrene. In addition, styrene, under these conditions, has a strong tendency to 
polymerize. The proper combination of high-vacuum-distillation technique plus 
suitable inhibitors has made a routine operation out of an extremely difficult problem. 
Before storage or shipment, styrene is cooled to 60° F., and a few parts per million 
of a polymerization inhibitor are added. A.H.N. 


912. Carbon Black. J. F. Gallie. Refiner, March 1944, 23 (3), 93-104.—The use of 
carbonaceous pigments through history is reviewed. The early Chinese obtained 
high-grade lampblack by impinging the flame from oil-burners on ceramic cones. 
Present-day methods are described in some detail, and a table lists 10 of the more 
important ones. Tables also give the properties and a long list of uses of blacks, 
and these are discussed in some detail. The use of blacks in natural rubber is dis- 
cussed, followed by its use in synthetic rubber. The main differences now existing 
between synthetic and natural rubber are those of processing, reinforcement, resiliency, 
and heat generation. Buna 8, the most important of the synthetic rubbers, is rela- 
tively harder to process than natural rubber; it lacks reinforcement by itself; it is 
not as resilient, and it heats up excessively when subjected to heavy loads and high 
speeds. From™the first of these differences, it is obvious that an easy-processing 
black is desirable in synthetic-rubber compounding; from the second, that a black 
is required which will build up modulus and tensile strength; from the third, that 
resiliency should be abetted, or at least left relatively unharmed, by the black used ; 
and from the fourth, that a black must be used which will keep heat generation to a 
minimum, 

In the early days of the industry, the carbon-black manufacturer had developed 
conta black, which possessed excellent abrasive and tear resistance, as well as high 
mod and tensile strength, but which generated excessive heat, markedly decreased 
resilience, and was hard on processing. At the other extreme he had developed, 
primarily in an attempt to increase his yield, thermal black, which, conversely, offered 
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little resistance to abrasion and tear, had low-stress-strain properties, was low in heat 
generation, did not greatly alter resilience, and, moreover, was an extremely 
processing black. He subsequently developed a semi-reinforcing, medium. loadi 
furnace black, which possessed somewhat intermediate properties; and a high. 
loading, semi-reinforcing, fine-particle thermal black with properties largely inter. 
mediate to thermal and semi-reinforcing furnace blacks, but with balance between 
reinforcement and heat build-up better than either—better at high loadings, in fact, 
than the contact blacks. A.H.N, 


913. Chlorinated Paraffin Wax. Anon. Chem. Tr. J., 5.5.44, 114 (2972), 469.4 
review is given of an article in Chemical Industries of February 1944 on the properties 
and use of a range of products given by controlled chlorination of paraffin wax. The 
most important grades are produced by chlorinating 125—130° C. melting-point paraffin 
wax, and comprise (1) a non-volatile liquid with about 43% combined chlorine, (2) a 
soft resin melting at 50° C. with about 60% chlorine, and (3) a hard, brittle resin melt- 
ing at 80-100° C. with about 70% chlorine. They are insoluble in water, but soluble 
in organic solvents, the higher chlorine content grades requiring high aromatic solvents. 
They are thermoplastic and resistant to ageing and are emulsifiable. Traces of by- 
product hydrochloric acid must be removed, by blowing air or CO, through the 
mixture, in order to prevent decomposition. A stabilizer is also usually added. 
The chlorinated paraffin waxes are used widely in the flame-proofing of fabrics— 
generally in a naphtha or water suspension containing film-forming resin, antimony 
oxide, calcium carbonate, mildew inhibitor, pigment, and fillers. They are also added 
to synthetic rubbers to improve the oil resistance and to chlorinated rubber for the 
production of linings for food containers, and of corrosion-resisting paints. Their 
use in special fireproof paints is a post-war possibility. Large quantities are also 
used as extreme pressure additives to lubricating oils and for the manufacture of 
Paraflow—a pour-point reducing compound. Chlorinated paraffins have been pro- 
posed as components of chewing-gum and of citrus fruit protective coatings and, when 
mixed with terpenes, as jnsecticides. Chlorinated kerosine is an interesting raw 
material for the manufacture of synthetic detergents and wetting agents. A plant 
at Parlin, planned to produce 4 million lb. of chlorinated rubber per annum, has 
been changed over to produce chlorinated paraffin wax. C. L. G. 


914. Carbon Blacks Research. Part I. Anon. Chem. Tr. J., 12.5.44, 114, 493.—A 
summary is given of an article by W. B. Wiegand in Canadian Chemistry and Process 
Industries for March 1944, which reviews recent research into the production of new 
types of carbon black suitable for incorporation in synthetic rubber and into the 
structure of carbon blacks. 

While most of the black is still produced by the Channel process, there has been 
much progress in the furnace methods. The Thermatomic process, involving direct 
cracking of methane, and collection of the carbon black in bags, produces Medium 
Thermal Carbon (Thermax), which presents an inert surface condition with a surface 
area of | acre per lb., or a finer grade (Fine Thermal Carbon P.33) of surface area 3 
acres per lb. Both are used where high loading capacity or low modulus is required. 
In the S8.R.F. process (Semi-reinforcing Furnace Carbons), natural gas is burnt in 
multiple free flames with restricted air, and the soot collected in electric precipitators, 
followed by cyclones. The process is versatile and susceptible of precise control, 
and more efficient than the channel black process, though the quality of the product 
is not as good. Fully reinforcing furnace carbons, which may replace channel black 
in most of its applications, are now being produced (Statex B and Statex 93) of high 
surface area—8 and 6 acres per Ib. respectively. It has been established that a 
earbon black of low pH value in water retards the vulcanization of rubber, while a 
high pH value accelerates the cure, although in the case of GR-S rubber the specific 
surface of the carbon appears to be a predominant factor. Cc. L. G. 


915. Activation of Pyrethrins in Fly Sprays. W.A.L. David and P. Bracey. Nature, 
13.5.44, 153 (3889), 594-595).—The effect of non-toxic adjuvants to p rum 
sprays from odourless distillate has been studied from the point of view of icle 
size and control of aedes aegypti. It is shown that the addition of isobutyl un- 
decyleneamide delays the knockdown, and so prolongs the period of flight through 
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the mist, giving a higher kill. The importance of impact with spray droplets during 
flight is shown by the low kills found on wingless insects, and the high kills given by 
increasing the rate of flow of spray mist over motionless insects. However, activators 
do increase the kill on wingless insects, so that prolongation of flight is not the only 
factor. The effect of activators on particle size and persistence has been studied, it 
being shown that these materials, being non-volatile, persist when the carrier has 
evaporated, leaving a mist of particle size 1-10u. While this effect is noticed with 
products such as olive oil, oleic acid, lubricating oil, and desesaminized sesame oil 
which give increased kills, it has previously been noticed that some allied products 
have no adjuvant effect on pyrethrum against house-flies, so that increased per- 
sistence is not the only factor. Similarly, in the case of sesame oil, the reduction of 
penetration caused by the presence of the non-volatile matter is probably not the 
explanation of the delayed knockdown. The particle size of the spray is of import- 
ance, since if too large the toxic principle is rapidly lost by sedimentation, and if too 
small impact with the insect will be reduced. There is some evidence that activation 


becomes more apparent as the degree of atomization produced by the gun increases. 
Cc. L. G. 


916. Sugar Cane Wax. Anon. Chem. Tr. J., 9.6.44, 114 (2977), 602.—The January— 
March 1944 Bulletin of the Imperial Institute reports on pilot-plant tests carried out in 
South Africa on the extraction of sugar-cane wax. The wet filter press cake from the 
raw juice is made into a slurry with water and screened with continuous water circulation 
through a 60-mesh sieve into a settling tank to remove low-wax-content material. 
After settling the 60-mesh wax particles are filtered and extruded through }-in. 
apertures into rods and dried. The rods are compact, and dry easily, and are extracted 
with 250% of benzol at 70° C., giving a 95% yield of a dark, somewhat soft wax, 
from which pale and dark fractions can be separated by heating with bone char and 
fractionating in a 90 : 10 alcohol-benzol mixture. Cc. L. G. 


917. Substituted Phenols Production. Anon. Chem. Tr. J., 9.6.44, 114, 607.— 
E.P. 560,908 of 1942 granted to Bakelite, Ltd., describes the production of nuclear- 
substituted phenols by the catalytic alkylation of phenols with unsaturated materials, 
which may be pure hydrocarbons, natural resins, or drying oils, producing oil-soluble 
paint and varnish media. 

The method is claimed to be economic and rapid and to give high yields of easily 
purified products. The catalyst composition comprises an oxy-compound of boron 
or an alkyl, alkenyl or aryl borate, together with an organic compound of the formula 
ROOC-COOR!, in which R or R' or both of them are hydrogen or an alkyl, alkenyl, 
or aryl radical. An example is given of the treatment of phenol, in which boric 
acid and oxalic acid are dispersed by heating at 130° C. for twenty minutes, with 
1 mol. of isobutylene at 45° C., yielding after neutralization of the catalyst with 
Na,CO, and fractional distillation, 25% of ortho-butylphenol. By carrying out the 
reaction at 140° C. the para-butylphenol would be formed. Treatment of wood 
rosin with phenol at 140° C. with the catalyst yields an oil-soluble resin of melting 
point 50° F. higher than that of the original, and which produces varnishes of superior 
durability and quality. Cc. L. G. 


918. Patent on Special Products. H. G. Berger, L. A. Hamilton, and E. W. Fuller. 
U.S.P. 2,326,324, 10.8.43. Appl. 24.5.40.—An oil for use in dielectric structures 


consists of a mineral oil, aromatic hydrocarbon material capable of accepting added 
hydrogen, and catalyst material capable of promoting hydrogenation. H. B. M. 


Coal and Shale. 


919.* Coal and Oil as Basic Materials for the Chemical Industry. W. D. Spencer. 
Petroleum, 1944, 7 (4), 60.—Coal reserves in the U.K. probably amount to some 
150,000 million tons. The economic development of the country has inevitably been 
bound up with coal output and utilization. 

The sections of chemical industry in which coal products are of greatest significance 
include fuels, dyestuffs, nitrogen fixation, solvents, synthetic oils, synthetic rubber, 


plastics, and pharmaceutical chemicals. 
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In 1936-37 the world consumption of nitrogen compounds was 2-7 million tons 
of which 91% was synthetic, including (NH,),SO,, cyanamide, and Ca(NO,),. 4 

Production of methanol in the U.S.A. in 1940 was about 150,000 tons, of which 
90% was synthetic material from water-gas. World production was about 300,009 
tons made in some 25 plants, 1 plant only being in Great Britain. 

German production of oi! products by the Fischer-Tropsch process is estimated to 
be about 1 million tons annually (1942). Several million tons are obtained by hydro. 
genation of coal and coal products. . 

Diagrams are shown indicating the varieties of synthetic rubbers, plastics, ang 
sulphonamide dervatives which may be obtained from coal products. It is claimed 
that calcium carbide would be a satisfactory starting material for synthetic rubber 
manufacture in the U.K. 

A brief reference is made to isomerization, alkylation, hydroforming, and catalytic 
cracking processes in the petroleum industry. C. G. G. 


Economics and Statistics. 


920. Résumé of Oil Field Operations in 1942. KR. D. Bush. Calif. Oil Fields, July- 
December 1942, 28 (2), 34.—Statistics indicate that a total of 133,391,545 bri. of 
oil were produced in the State of California during the last six months of 1942, making 
an aggregate for the year of 247,474,101 bri., or an increase of 17,809,322 bri. as 
compared with the figure for 1941. Production in the second half of 1942 was 
19,308,989 brl. more than in the first half. 

Tables included in this report give production figures by districts over the six. 
months period ended 3lst December, 1942; segregated data of production of clean 
oil and water in various fields in the State; average daily oil production by fields, 
monthly ; and estimates of known gas reserves of the State as at Ist July, 1942. 

During the year 1942 there were no major discoveries in California, but one com- 
paratively small field, Antelope Hills, Kern County, and two productive areas, East 
Strand in Kern County and Buena Park in Orange County, were discovered. The 
productive limits of several oil-fields were also extended. H. B. M. 


921. Estimated Consamption of Petroleum Products in the United States after the War. 
Anon. Refiner, March 1944, 23 (3), 105-106.—C. L. Burrill makes estimates of 
petroleum nesds after the war, based on certain assumptions; one of which is that 
the business activity index for the United States will be higher for the period after 
the war than for a similar period previously. In consequence of this, he anticipates 
a higher consumption of gasoline/automobile, rising to 777 gal./car in 1947 and 1948, 
Plenty of gasoline and ample funds are anticipated. His calculations as to the 
number of automobiles involve some production for civilians in 1945, with peak 
manufacture to come in 1947, when 6,000,000 new automobiles will be made, after 
which manufacture will drop to 3,000,000 by 1950, when he estimates that the nation 
will have 31,800,000 automobiles. Some of his other assumptions are: (1) The war 
will be over in Europe in 1944 and in the Far East by the end of 1945. (2) A sub- 
stantial amount of reconversion of facilities to the production of civilian goods will 
take place in 1945, and some passenger cars for civilian use will be manufactured. 
(3) Restrictions on the consumption of petroleum products will be partly removed 
during 1945, and will be entirel¥ removed by the end of that year. (4) Government 
control over the prices and qualities of petroleum products and over tanker rates 
will be removed by the end of 1945. (5) Consumption of gasoline by passenger cars 
will not be seriously limited by the availability or quality of tyres after Ist January, 
1945. (6) Consumption of gasoline by trucks and buses will not be limited by the 
availability of tyres after Ist July, 1946. On these assumptions, various needs are 
studied. The estimates of total demand fer all gasolines indicate a figure of 
649,500,000 bri. in 1946, which is only 6-5% less than the pre-war peak demand 
reached in 1941. A sharp increase, almost entirely attributable to passenger-car 
consumption, is indicated for 1947, and by the end of the period total demand is 
estimated at 862,500,000 brl., which is 24% greater than it was in 1941. A.H.N. 
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BOOK REVIEWS. 


amish Constituents. By H. W. Chatfield. Pp. xvi + 496. Leonard Hill, Ltd., 

London, 1944. Price 35s. 

The rapid growth in the number of raw materials available to the varnish-maker 
has led the author to prepare a digest of the literature on the properties and uses 
of these products, broadly reviewing the developments of recent years. So often 
a book of this type turns out to be a disorderly collection of abstracts, but in this 
case an abundance of detailed information with copious references (over 1500) is 
blended into a readable, well-connected whole. The author has wisely, in a book 
of this type, made little attempt to deal with theories of the mechanism of drying, 
resin formation, etc., but quotes references from which the subjects can be further 
studied. The wide scope of the book can be gathered from the chapter headings, 
viz. :— 

Varnish Oils, Acids, Monoglycerides, Natural Oil Varnish Resins, Natural 
Spirit Varnish Resins, Modified Natural Resins, Synthetic Resins, Solvents 
and Diluents, Plasticizers, Driers and Other Metallic Soaps, Antioxidants, 
Asphaltums and Pitches, Waxes, Rubber, and Chlorinated Rubber. 


While the book is of primary interest to varnish manufacturers and technologists, 
there is much in it of direct value to the petroleum industry as producers of chemical 
and hydrocarbon solvents, naphthenic acids, asphaltic bitumens, etc., and the 
author’s statement that ‘‘ except for the very volatile constituents, every fraction 
of crude petroleum has some use in varnish manufacture,” is, rather surprisingly, 
shown to be but slightly exaggerated. 

In general, the information on petroleum products is accurate and up to date, 
although the terminology used occasionally lapses from that preferred by the 
petroleum industry (e.g., “‘ paraffin ’’ is used for ‘“‘ kerosine,”’ while asphaltic bitumen 
is included under pitches ’’). 

Chapter 8, on Solvents and Diluents, gives useful information on the analyses 
and properties of these products and their value in varnish formulation, with an 
extensive-tabulation showing chemical and trade names, etc. Exception might 
be taken to the identification of ‘“ petroleum hydrocarbons” with “ aliphatic 
hydrocarbons ”’ (pp. 274 and 285), as this does scant justice to the high aromatic 
content of many petroleum solvents. 

Chapter 10, on Driers and other Metallic Soaps, includes practically everything 
there is to be said on naphthenate driers, though there is no reference to the classic 
work of von Braun on the constitution of the acids, while many of the methods of 
production from petroleum are of academic interest only. 

Chapter 12, on Asphaltums and Pitches, includes information on the use of 
asphaltic bitumen, ete., in varnishes which it would be difficult to find elsewhere. 
Methods of test are briefly described, and it would have been of value to refer to 
books of standard methods, such as those of the Institute of Petroleum or American 
Society for Testing Materials, for further details. The methods described on 
page 408 for the production of petroleum resins do not include the common one of 
distillation of lubricating-oil extracts, while the reference to their production by 
propane extraction of selected lubricating-oil fractions is inaccurate. A brief but 
adequate review is given of the potentialities of petroleum linseed-oil substitutes, 
based on the properties of certain proprietory grades, though it should be pointed 
out that the products referred to are now marketed by the Petroleum Board, and 
are designated Aromatic Petroleum Extracts. 

Chapter 13, on Waxes, includes data on paraffin waxes, mineral jelly, and petroleum 
ceresin, and mentions a surprisingly large variety of uses in the paint industry. 

The book is well printed and bound, adequately indexed, and reasonably free 
from printer’s errors (apart from an unfortunate error in the caption to the photo- 
graph opposite page 406). Useful photographs are included, though they are not 
very well set out. 

The price is rather high (35s.), but the book will be invaluable to a wide circle 
of technologists, and is to be heartily recommended. C. L. GILBERT. 
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Beitrag zur Kenntnis der Schmierole und Treibstoffe fir Diselmotoren (Part 3). By 
H. Stager and H. Kunzler. 


The experimental work discussed in this third paper is a continuation of that 
previously reported in Parts 1 and 2 and is concerned chiefly with the effect of 
temperature on the form and composition of deposits left by lubricating oils jn 
diesel cylinders. 


Experiments, using the apparatus already described, were carried out at 150° ¢. 
180° C., and 245° C. A critical discussion of recent work on the influence of tom, 
perature on deposit formation is followed by a description of this work and analysis 
of the results obtained. A pure “ methane”’ oil composed of paraffin hydro. 
carbons and a pure “ naphthene ”’ oil composed of naphthene hydrocarbons were 
used, each being pumped through the experimental installation as long as possible 
at the temperature in question. 

The used oils and the deposits were then examined chemically and physically. 
‘The “selective solution’? method, using consecutively boiling ethyl alcohol, 
petroleum ether, benzene, and chloroform, was employed as detailed in previous 
papers. 

As a general conclusion it is indicated that oxidation products are the principal 
cylinder deposits in engines working at normal operational temperatures. The 
authors found that coke or soot-like deposits and cracking products did not occur 
at the temperatures employed. 

The actual form of the deposits was found to depend on the hydrocarbon groups 
present in the lubricating oil, and also the dispersion ratio between insoluble oxida- 
tion products and unoxidized or only slightly oxidized mineral oil. Here reference 
is made to recent theories of bitumen formation. The analysis of actual diesel. 
engine deposits is also discussed, and compared with that of those experimentally 
produced. 

A statistical treatment of the figures obtained by chemical analysis (per cent. 
of carbon, hydrogen, and oxygen) of the individual groups of reaction products, 
separated by the selective solvent treatment, shows that a fairly sharp segregation 

is possible. W. H. Txomas. 


BOOKS RECEIVED. 


A National Oil Policy ior the United States. A Preliminary Report of the National 
Oil Policy Committee of the Petroleum Industry War Council. Pp.8. Petroleum 
Industry War Council, 1625, K Street, N.W., Washington 6, D.C. 


British Standard No. 1162 : 1944.—Mastic Asphalt for Roofing. Natural Rock with 
High Bitumen Content (6-10 per cent.). Pp. 11. British Standards Institution, 
28, Victoria Street, London, 8.W.1. Price 2s. net. 


Proceedings of the Institution of Mechanical Engineers. Vol. 150, July-December 
1943. Pp. 216. Institution of Mechanical Engineers, Storey’s Gate, St. James's 
Park, London, 8.W.1. 


Among the papers published in this volume the following may be mentioned as 
being of interest to the petroleum industry :— 


A Survey of Modern Centrifugal Pump Practice for Oilfield and Oil Refinery 
Services. (N. Tetlow.) 
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Geology and Development. 


922.* A Challenge to Geology. R. A. Denison. 
(Annual Meeting of Amer. Assoc. Petrol. Geol. 
March, 1944.)—The challenge to geology, the science of the earth, is: Canits applica- 
tion to mineral exploration discover the new deposits needed to supply the deficit 
created by war and provide an ample reserve for unhampered progress in peacetime ? 

The development of a machine age has been possible only through an abundance 
of cheap power and energy, which is today obtained almost exclusively from mineral 
Of all the mineral fuels, the liquid and gaseous products of petroleum and 


natural gas are the most useful and the most universally adaptable. 
the war and the rebuilding in peace are dependent on adequate supplies of petroleum. 
Hence the challenge to geology falls heavily on petroleum geology. 
that the present high state of industrial development in U.S.A. is due to the acceptance 
and use by the petroleum industry of geology. American companies use more 
geologists than all the rest of the world combined. 
fully three-quarters of all the oil that has been produced, and that which is now 
known and proved, has been found by American geologists. 
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Over 600 members of the A.A.P.G., and possibly 1500 geologists of all classes are 
in the U.S. armed forces. Nearly all the college graduates in the past two years have 
gone directly to the armed forces. Students registered in geology now number logs 
than 200, compared with a peace-time enrolment of 2500. 

At present about 2500 petroleum geologists are called upon to find each year more 
petroleum than was found by the efforts of more than 3000 geologists in peace-time, 
Moreover, favourable sites for petroleum prospecting are becoming increasingly harder 
to find each year. New areas must be found in which to apply known and proved 
techniques ; old areas and old data must be re-studied in the light of experience and 
new concepts. The knowledge of the relationship of oil accumulations to sedimenta. 
tion must be increased to facilitate the finding of oil where there is little positive 
structural evidence, and where trapping is due to stratigraphic conditions. In this 
connection data obtained from prospecting drilling and from the structural configura. 
tion and stratigraphy of buried horizons-revealed by geophysical prospecting are 
important and require careful consideration. 

A great majority of all mon who have ever worked in petroleum geology are stil] 
in the profession, and full use must be made of their accumulated experience in 
searching for oil. 

After the war the available geological man-power will be greater than now, thus 
permitting accelerated exploration and the tackling of many problems. G. D. H. 


923.* Wildcat Wells 17 per cent. Successful. F.H. Lahee. Oil Gas J., 23.3.44, 42 
(46), 69. (Annual Meeting of Amor. Assoc. Petrol. Geol. and affiliated Societies, 
2ist-23rd March, 1944.)—The data on exploratory wells include wildcats (new. 
field and new-pool), outpost wells, and deeper-pool tests. In the deeper-pool tests 
only the footage drilled below the deepest known producing horizon is included. 

During 1943, a total of 15,122,364 ft. was drilled in 3843 exploratory holes, and the 
655 producers accounted for 2,741,303 ft. In the southern States district 1656 
exploratory holes were drilled, totalling 8,227,468 ft. 287 holes were producers, and 
accounted for 1,546,956 ft. The average depth was 4968 ft., compared with 3935 ft. 
for the whole of U.S.A. 

In 1943, it is estimated that 626 exploratory holes drilled on technical advice were 
successful, while 2616 were dry; 23 holes located for non-technical reasons were 
producers and 500 were dry; 6 producers and 72 dry holes were located for reasons 
unknown. Thus locations based on technical reasons are nearly 4-4 times as successful 
as those drilled without such advice. 

Compared with 1942, there was a considerable increase in the exploratory effort 
in most parts of the country, but in Illinois, Indiana, and Nebraska there was a marked 
reduction both in the number of exploratory holes drilled and in their total depth. 
There was a decrease from 5013 ft. to 4239 ft. in the average depth of the holes drilled 
in California. There were marked increases in the average depth of exploratory 
holes in Kansas, western Kentucky, Louisiana, Mississippi, New Mexico, and Texas. 

While the total number of exploratory holes, or the total footage drilled each year, 
has generally increased continuously since 1937, the total new proved reserves («dis- 
coveries, extensions, revisions) and the new proved reserves found during the year 
have declined substantially during the same period. There have been declines in 
the total new reserves per exploratory hole or per foot of exploratory hole, and in the 
newly discovered reserves per exploratory hole or per foot of exploratory hole. 

G. D. H. 


924.* Outline of Chinese Geology. J. M. Weller. Oil Gas J., 23.3.44, 42 (46), 101. 
(Annual Meeting of Amer. Assoc. Petrol. Geol. and affiliated Societies, 21st—23rd 
March, 1944.)—Structurally, Greater China consists of three positive areas and three 
geosynclines. In late pre-Cambrian times and during the Palzozoic, a thick series 
of dominantly marine formations accumulated in a great trough extending ‘N.E.- 
8.W. across China proper, but in the north the Silurian, Devonian, and Mississippian 
are missing, although there was deposition in this area in the Pennsylvanian and early 
Permian. Important orogenic movements occurred towards the end of the Palzozoic, 
and from the Middle Permian continental conditions were widespread, especially in 
North China and Central Asia. Eastern China was uplifted at the end of the Triassic, 
and subsequently it has never been subjected to important marine submergence. 
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During the Mesozoic and Tertiary, great thicknesses of continental sediments accumu- 
jated in a series of basins, the sites of which were changed by diastrophic movements, 
especially at the end of the Jurassic and of the Cretaceous, and in Middle and Late 
Tertiary times. There was extensive volcanism in the Late Cretaceous diastrophism. 
Some of the mountain chains have been raised by very recent faulting. 

East-west curving mountain arcs dominate the structure of Central Asia, but in 
the coastal region there are N.E.-S.W.-trending structures. In most of China proper 
these two systems have produced a complicated interference pattern. Most parts of 
China are intensely folded and faulted, but there are five large sedimentary basins 
with moderate or gentle structures, two in Chinese Turkistan, one in Tibet and two 
in western and northern China. Seepages and other evidences of petroleum are known 
in three of the basins; the other two are practically unknown geologically. The 
Red Basin of Szechuan Province appears to be of greatest interest because of its 
stratigraphic section, type of structure and accessibility. G. D. H. 


925.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 23.3.44, 42 (46), 
167.—During the week ended 18th March, 1944, 6 oil-wells and a gas well were among 
the 65 wildeats completed in U.S.A. The largest discovery was a 386-brl. Cromwell 
sand well, some 4 ml. from the nearest oil production. 

The results of wildcat completions in U.S.A. in the week ended 18th March, 1944, 


are tabulated by States and districts. D. H. 


926.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 30.3.44, 42 (47), 
139.—In the week ended 25th March, 1944, 59 wildcats were completed in U.S.A., 
8 finding oil, and 1 gas. The preceding week had 65 wildcat completions. ‘ 

During February, 1944, 1505 wells were completed, 912 giving oil and 161 gas. 
The total is 36% greater than in February 1943. 

A table summarizes the results of wildcat completions in the week ended 25th 
March, 1944, and gives the cumulative totals for 1944 to that date. A second table 
gives data on all U.S.A. completions in February, 1944, including the production, 
footage, and numbers of wells in various depth ranges. G. D. H 


927.* Petroleum Possibilities in Szechuan Province, China. J. M. Weller. Oil Wkly, 
3.4.44, 118 (5), 38.—The Red Basin of Szechuan Province covers about 60,000 sq. 
ml. The beds dip gently. Geological work on outcrops near Omei Shan and in 
the salt wells shows that as much as 3000 ft. of Tertiary beds may rest on the Cre- 
taceous. There is a thick section of apparently non-marine post-Triassic beds which 
are red, and outcrop extensively. An important unconformity occurs at the base of 
the Permian. The mountains north of the basin show 15,000 ft. of Devonian beds 
(mainly quartgite, grading up into massive limestone) and about 1500 ft. of Silurian 
(greenish shale with nodular limestone). Carboniferous limestones, sandstones, and 
shales are reported in the south-eastern part of the province. 

The Permian varies considerably on the edges of the basin, and includes basalt, 
limestone, shale, and coals. The distribution of Paleozoic beds under the basin is 
unknown, but it is probable that the Permian Chisia limestone occurs throughout. 

Some of the brine wells are 2000-3000 ft. deep, and a few give a little oil, and gas. 
Oil is recorded from various horizons in the Triassic, Jurassic, and Cretaceous, the 
best shows being in the Cretaceous (Tzuliuching formation), Jurassic (upper and 
lower parts of the Hsiangchi formation), and the Trias (upper and middle parts of 
the Chialingchiang limestone), but they are very erratic. Some of the brine wells are 
on anticlines, and so have served as tests for oil in post-Palwozoic beds. On the 
Yzuliuching anticline brine wells have gone completely through the Chialingchiang 
formation without finding important amounts of oil. Elsewhere the wells have not 
reached the Triassic, and in the northern part of the basin they have not gone below 
the base of the Cretaceous. There have been few wells in the eastern part of the basin. 

Several oil-seeps in the eastern part of the basin seem to be on or near steeply 
folded anticlines. 25 ml. south-east of Chungking a well was drilled near a seepage, 
apparently without especially favourabie results. 

The many anticlines generally trend northeast-southwest, and their seeming 
greater frequency in the south may be merely a question of more investigations there. 
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Jurassic and Cretaceous beds outcrop on the crests of some of these folds. Many 
folds are asymmetrical, with the south-east limb often the steeper limb. The intensity 
of folding increases from east to west. 

The oil in post-Triassic beds, which appear to be mainly non-marine, has probably 
come from deeper horizons. At Tzuliuching some oil occurs in the Chialinychang 
limestone to which it may be indigenous. 

The Mesozoic beds do not appear very favourable for oil according to the brine wells, 
but the Triassic limestone cannot be fully condemned. The more or less deeply 
buried Palwozoic is attractive, but it has never been reached by drilling, and its 
distribution is unknown. The Chisia limestone (Permian) has carbonaceous and 
possibly bituminous beds at its outcrops in the mountains around the basin. Marine 
Carboniferous, Devonian, Silurian, and Ordovician beds probably underlie parts of 
the basin. G. D. H, 


928.* Vast Scheme of Development Projected for Middle East Oil. Anon. World 
Petrol., April 1944, 15 (4), 35.—It appears that the Federal administration is deter. 
mined to construct a pipe-line from the Persian Gulf to the eastern shore of the 
Mediterranean as soon as is practicable, and during the past few weeks special offorts 
have been made to speed up completion of the pipe-line contracts. The preliminary 
agreement left the location of the western terminus of the line in doubt as between 
Haifa and Alexandria, but it is believed that the former site is the more probable 
and may save as much as $25,000,000 in the total cost. 

To fulfil their obligation in respect of the billion barrel supply pledged for govern- 
ment use, the oil companies propose to develop as quickly as possible a known reserve 
of that extent. The Arabian American Company's programme calls for an expenditure 
of $50,000,000 on pipe-lines, exploration, and drilling. This company proposes to 
replace its 3000-brl./day capacity refinery at Ras Tanura by a refinery of 50,000 
bri./day capacity. A similar refinery is to be erected at the Mediterranean end of the 
pipe-line. 

On Bahrein Island, the Bahrein Petroleum Company plans to increase its refinery 
capacity from 30,000 to 58,000 brl./day. The Bahrein wells give about 20,000 br!. day 
at present. 

American entry into the search for petroleum in Saudi Arabia dates from 133. 
The area of the concession was not closely defined but extended about 200 ml. inland 
from the eastern coast of the country. The first producing well was completed in the 
Dammam area in 1936, oil being found at a depth of about 2000 ft. Later oil was 
found below 4000 ft., and at still greater depths. When oil had been found in sub- 
stantial quantities the concession was expanded to include virtually all the territory 
under Ibn Saud’s authority An agreement was made with the Texas Company 
whereby it became a joint owner with Standard of California of the companies operat- 
ing in the Persian Gulf area, including the California Arabian Standard Oil Company, 
the title of which has now been changed to Arabian American Oil Company, Bahrein 
Petroleum Company, Ltd., and the California Texas Company, which is the marketing 
organization. 

The Dammam field has 25 wells giving 15,000 brl./day, although they are capa!le 
of a much higher output. 100 mi. north-west of Dammam is the Abu Hadriya fivld, 
where one well has been drilled to 10,000 ft., and Abqaiq, which is regarded as the 
most promising field yet located in this region. Many other favourable structures 
have been found and await testing. The known reserves of Saudi Arabia are roughly 
estimated at 4,000,000,000—5,000,000,000 brl., and geologists believe that the area 
immediately around the Persian Gulf will prove to be one of the world’s greatest 
oil-producing regions. G. D. H. 


929.* California Spurs Production to Meet War Demands. R. Winterburn. World 
Petrol., April 1944, 15 (4), 48.—During 1943, in spite of steadily expanding activity 
in development and exploration, withdrawals from stocks in California indicated an 
average deficiency in crude oil production of about 75,000 brli./day. Various restriv- 
tions caused the completions in California in 1942 to be 569 wells, compared with 
941 in 1941. 1163 wells were completed in 1943. In the absence of these restrictions 
the additional wells which might have been drilled would probably have made the 
present productive capacity about 40,000 brl./day higher than it is. Other obstacles 
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to development have been man-power, and material and equipment shortages, and 
the low price of crude. Many stripper wells were not producing during the early 
part of the war because of low prices, but a revision of prices in 1943 returned many 
marginal, low-gravity oil wells to production and stimulated the development of the 
undrilled parts of the same fields. A revision of prices for high-gravity crudes seems 
necessary. 

Nearly all California’s current production is from fields found more than five years 

Nineteen fields have been opened since the beginning of 1939, but most of them 
have thin oil-sand sections and comparatively small productive capacities. These 
nineteen fields gave about 38,000 brl./day in December 1943, this being some 4-8%, 
of the State’s total. Ten fields found in the preceding five-year period gave 220,000 
bri.jday in December 1943. Seven new fields were found in 1943, but only the 
Pleasant Valley Gatchell sand area seems likely to give any important increase in 
productive capacity or reserves. 

Exploratory drilling in northern California has increased, and eight new gas-fields 
were opened in 1943. 

Production in all restricted fields has been raised to the maximum efficient rate. 
1850 idle marginal producers of heavy oil have been returned to production. Most 
of the now wells completed in 1943 were in the shallow heavy-oil areas of the San 
Joaquin Valley, on the border of the basin. 706 of the 817 new San Joaquin Valley 
oil-wells were in these shallow fields. Drilling activity in the Los Angeles Basin was 
largely concentrated in the Wilmington, Huntingdon Beach, and Torrance fields. 
In the Coastal area deep zones are being developed at Ventura Avenue, while at 
Santa Maria Valley there has been extension of the proved area. 

There are sufficient undrilled proven locations to permit continued drilling at the 
present rate well beyond the end of 1944, and considerably more wells are likely to 
be drilled than in 1943. It is expected that the productive capacity at the end of 
1944 will be 850,000 brl./day. The present daily demand of the area is 950,000 bri. 

G. D. H. 


930.* Report on Petroleum Reserves. Anon. World Petrol., April 1944, 15 (4), 
56.—The A.P.I.’s estimate of U.S. crude oil reserves at the end of 1943 is 20,064,152,000 
bri., 18,641,000 brl. less than at the end of 1942. It refers solely to the proved or 
blocked-out reserves of crude oil (including condensate) known to be recoverable 
under existing economic and operating conditions. Details are given by States of 
the proved reserves at the beginning and end of 1943, the production during 1943, 
and the new reserves found in 1943. G. D. H. 


931.* Northern Alaska Naval Reserve to be Developed if Congress Grants Funds. 
Anon. Oil Wkly, 3.4.44, 118 (5), 52.—The Point Barrow area of Alaska has formations 
similar to those which yield oil in various parts of U.S.A. and Canada. If funds are 
provided, geological and geophysical investigations will be made in this area. Oil- 
seeps are known in this region. 
The development of oil-fields in Northern Alaska will present many difficult problems. 
G. D. H. 


932.* Canadian Production for 1943 Drops Seven per cent. Under Figure for 1942. 
Anon. Oil Wkly, 3.4.44, 118 (5), 60.—During 1943, Canada produced 9,377,241 
brl. of crude, compared with 10,050,544 brl. in 1942. New Brunswick gave 25,405 
bri. in 1943, and the Ontario fields 138,457 br]. Alberta gave 9,213,379 brl. in 1943, 
and, of this, Turner Valley provided 8,991,528 brl., 710,191 bri. less than in 1942. 
In December 1943, Vermilion was giving 516 brl./day (29 wells), Taber 175 brl./day 
(4 wells), Wainwright 43 brl./day (7 wells), and Red Coulee 25 brl./day (7 wells). 
27 oil-wells had been completed in the Norman Wells area up to November, 1943. 

A table lists the discovery year, 1942-1943 and cumulative production, and daily 
production at the end of 1943 for the various Canadian oil-fields. G. D. H. 


933.* Refinery Completed in Arctic Russia. Anon. Oil Wkly, 3.4.44, 118 (5), 64.— 
New oil-fields are reported to have been developed in the Izhma valley in the Komi 
province of North Russia in 1943. A refinery has been completed at Ust-Ukhta, on 
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the Izhma river, its capacity being reported as over 30 million barrels per year, 4 
new 1100-ml. railroad to Khabarova gives an outlet for the mineral deposite of the 
North Urals and the Pechora Basin. . DH. 


934.* Wells Completed in the United States in Week Ended April 1st, 1944. Anon. 
Oil Wkly, 3.4.44, 118 (5), 81.—315 field wells and 75 wildcats were completed in U.S.A. 
in the week ended Ist April, 1944. 12 old wells were deepened. A total of 5383 
wells has been completed in the first three months of 1944. The corresponding figure 
for 1943 was 4301. 

A table summarizes by States and districts the results of field and wildcat comple. 
tions in the weock ended Ist April, 1944, and gives cumulative totals for 1944. 

G. D. 


935.* Winkler’s Three Ellenburger Pools Expanding into Major Reserves. 1. s. 
Norman. Oil Gas J., 6.4.44, 42 (48), 26.—About 1500 acros have been added to the 
proven productive area of the three Ellenburger fields in northern and eastern Winkler 
County, West Texas. Five new wells have been completed or have qualified as com. 
mercial producers in preliminary tests on the Ellenburger pay-zones. 

The Wheeler ficld was extended nearly } ml. to the north-east by a well which pro. 
duces from 10,670-10,710 ft., and a }-ml. south oxtension is assured by another 
well. 4 ml. west of the Wheeler discovery, another well, after acidization, has given 
50 brl./hour and 1,000,000 cu. ft. of gas/day from 10,642-10,661 ft. 

The Keystone Ellenburger field has been extended 1 ml. west by a well which 
produced 1092 brl. in a 17-hour test, from 9610-9660 ft. 1 ml. south-east of the 
discovery well a further test has reached 8600 ft. The Kermit Ellenburger field has 
been extended } ml. south by a well which produces from 10,647—10,658 ft., and a 1- 
ml. north-west extension is indicated by a well which has had a partially successful 
drill-stem test at 10,699-10,741 ft. The packer failed after 10 minutes. 

This Ellenburger oil is generally of 40° to 42° A.P.I. gravity, and comparatively 
free from sulphur. 

These deep wells are very costly, and the cherts in some areas make drilling very 
slow. Moreover, rigs suitable for drilling 10,000-ft. holes are not common. 

G. D. H. 


936.* Two Wildcat Tests Direct Attention to Oklahoma’s Anadarko Basin and Florida. 
Anon. Oil Gas J., 6.4.44, 42 (48), 26.—In Oklahoma, Carter Oil Co. 1 Cottingham 
in 4~7n-3w has found a new deep Wilcox sand field. The oil-sand (the Second Wilcox) 
is at a depth of 10,625 ft. This has given impetus to the Anadarko Basin play, and 
two more wells will be drilled on the structure this year. The nearest Wilcox pro- 
duction is at West Moore, 15 ml. to the south. 

A deep well, 1 ml. west of Florida’s discovery well near Sunniland, is reported in 
some quarters to have shown only mud in a drill-stem test at 9800 ft., while others 
claim that oil showed in the drilling mud. G. D. H. 


937.* Nine Tests Planned This Summer in Various Parts of South Dakota. Anon. 
Oil Gas J., 6.4.44, 42 (48), 102.—At least 9 test wells have been planned for this summer 
in South Dakota. One well is to be drilled near Gustave in Harding County, and it 
may go to 8000 ft. 

Two major tests were drilled in 1943. An 8000-ft. well in Harding County was 
dry, while the other well, } ml. north of Ardmore in Fall River County, was completed 
as a gas-well. In 1940, a 7980-ft. well drilled near the Harding County test found 
small oil shows in the limestone, and a considerable show in the Deadwood sandstone. 

There has been considerable leasing recently, and interest in western South Dakota 
has been stimulated by a well in the Newcastle, Wyoming, area, a few miles from the 
South Dakota border. This 3852-ft. well is expected to produce commercially. 

G. D. H. 


938.* Germany Fights for Oil. J. B. Eby. Oil Wkly, 17.4.44, 118 (7), 11.—Over 


one-third of the oil for the German war effort comes from the Ploesti area. Synthetic 
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oil may provide 45,000,000 brl./year, or nearly 50% of Germany’s requirements, 
while Germany’s domestic crude production is probably less than 7,000,000 brl./year. 

From 1933 to 1939 there was a marked increase in Germany’s oil imports, and from 
1935 to 1939 the annual reserve for storage ranged 5-10 million barrels. From Sep- 
tember 1939 to June 1941, the German war machine was using up oil faster than it 
was being produced, for Fredborg estimates that for a full year of offensive warfare 
165,000,000 brl. of oil would be needed by Germany’s armed forces. Hence it was 
desirable, from Germany’s point of view, to secure the oil resources of the Caucasus 
and the Near East. Germany occupied the Maikop fields after they had been 
thoroughly scorched by the Russians, and it is doubtful whether she obtained any 
helpful quantity of oil during the occupation. The Malgobok field of the Grozny 
area was also occupied. 

On the home front, there was now drilling in Nienhagen, Wietze, Olheim and Oberg 
fields, and the Nienhagen field had a notable extension. Thumoen reports new fields 
or valuable prospects at Steimbke, Broistedt, Adolfs-Gluck, Sottorf, Tegernsee, 
Eicklingen-Sandlingen, Reitbrook, Worms, and Meckefeld, most of which are in the 
North German plain area. The Reitbrook field near Hamburg was probably the best 
in promise up to 1939, according to Thumen, but there is little indication of their 
performance. The Heide field of Holstein produces gas. Haack mentions discoveries 
at Molme, Fallersleben, Rodenwald, and Fallstein within the North German basin. 

In 1937 high-pressure hydrogenation of hard coal produced nearly 6,750,000 bri. 
of synthetic gasoline, about 90% of Germany’s synthetic gasoline output that year. 
Figures for synthetic oil production since war began have been kept a secret, although 
various estimates have been made. Fredborg’s consumption figures of 112,000,000 
bri./year for defensive war and 165,000,000 brl./year for offensive war, if reliable, 
suggest that Germany’s oil production from all sources must be far greater than the 
available data would indicate. The trend of some German propaganda on air raids 
may be construed as pointing to an oil shortage. 

lf the Roumanian fields fall into Russian hands, 35-40% of Germany’s oil supply 
will have gone. 

Tables give data on Germany’s oil production, consumption, imports, and on the 
production of petroleum substitutes in Europe. Some mapsare included. G. D. H. 


939.* Efforts to Extend Poza Rica Field Highlight Drilling in Mexico. Anon. Oil 
Wkly, 10.4.44, 113 (6), 32.—The Poza Rica field is believed to have been outlined 
definitely east of the Cazones river, where flank wells have shown water encroachment, 
and efforts have been made to define the western limits in the San Miguel Mecatepec 
area west of the river. In this connection a few small producers were drilled in 1943, 
and 2 wells, one giving 4500 brl./day, have been completed in 1944. 

4 ml. north-west of the famous Dos Bocas well, Pemex Rancho Nuevo | has found 
salt water at 6600 ft. This may have been searching for a structure en echelon with 
the Golden Lane area. Other wildcats are under way near Guerrero, San Luis Potosi 
State (30 ml. south-west of Panuco), and in Veracruz State, some 15 ml. west of the 
Golden Lane structure, just north of the Tuxpan river. 

in 1943, 16 wells were completed in Mexico, 9 being failures. The production 
averaged 95,600 brl./day in 1943, compared with 95,110 brl./day in 1942. Poza 
Rica gave 20,500,000 brl.in 1943. Its potential recovery is estimated to be 545,000,000 
brl., of which about 35% has been recovered. This field has 50 wells, a few of which 
are closed in because of water and other troubles. 

Mexico’s exports were 5,350,000 brl. of oil in 1943, 25% being crude. 

Tables give data on well completions in recent years, on the drilling activity at the 
beginning of 1944, and on the production since 1940. G. D. H. 


940.* United States Completions for First Quarter Running Ahead of 1943 Record. 
Anon. Oil Wkly, 10.4.44, 113 (6), 52.—More rigs were operating in U.S.A. at the end 
of March than at the beginning, and in the first quarter of 1944 22% more wells were 
completed than in the corresponding period of 1943. Increased drilling over 1943 
is shown by most States and districts except Arkansas, Illinois, North Louisiana, 
Texas Panhandle, and South-west Texas. The increases were above the average 
in California, Kentucky, Michigan, Mississippi, Montana, New Mexico, East Texas, 
North and West Central Texas, West Texas, Coastal Texas, and West Virginia. 
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At the end of March there were 2898 wells drilling and 375 rigging. 
A table summarizes by States and districts the completions in March 1944 and during 
the first quarter of 1944, and gives some 1943 figures for comparison.  G. D. H. 


941.* Size of American Holdings in Near East Revealed. Anon. Oil Wkly, 10.4.4, 
113 (6), 53.—The joint holdings of the Standard Oil Company of California and the 
Texas Company through the Arabian American and Bahrein Petroleum Companies 
are about 278,372,000 acres on the west side of the Persian Gulf, all except about 
100,000 acres being in Saudi Arabia. The Gulf-Anglo-Iranian holdings in Kuwait 
may amount to as much as 5-6 million acres. G. D. H. 


942.* Shell Acquires Large Area in South Alberta. Anon. Oil Wkly, 10.441, 113 
(6), 53.—The Shell Oil Company of Canada has acquired an exploration and d welop- 
ment lease on about 54,000 acres of Crow Indian territory in the southern foothills 
region of Alberta. The block is traversed by the Greaso Creek in the south and by 
the Fallen Timber Creek in the north. G. D. H. 


943.* Wildcat Activities in Colombia Are Reported. Anon. Oil Wkly, 10.444, 113 
(6), 53.—Early in March, Shell’s San Angel | was testing after reaching a depth of 
9130 ft. Dificil 2, drilled to 6410 ft., was also testing. Retiro 1 is halted at 5802 ft., 
and electric log and formation tests have been made, although the results have not 
been announced. 

Cantagallo 4 has been drilled to 6881 ft., penetrating the top of the Cretacoous, 
This is 1000 ft. below the top of the same formation in Cimitarra 1. 

Casabe 16 was completed late in February for 930 brl./day, and Casabe 15 is testing. 
Casabe 17 is drilling. Socuavo 6, 7, 8, and 9 are in various stages of progress, and the 
same is true of Bocas 4 and 5. 

In the Llanos, Shell’s San Martin | is shut down awaiting the arrival of a fishing 
tool. G. D. H. 


944.* Sixteen Wells Drilled in Peru During Year. Anon. Oil Wkly, 10.4.44, 113 
(6), 53.—During 1943, drilling in Peru was limited to the Lobitos region, where, out 
of 16 completions, 3 found oil and 3 found gas; the rest were dry. At the end of the 
year the Peruvian production was about 38,000 brl./day. G. D. H. 


945.* Completions Lag 14 per cent. Behind Quota. C.J. Deegan. Oil Gas J., 13.444, 
42 (49), 117.—4654 wells were completed in U.S.A. during the first quarter of 1944, 
compared with the P.A.W. quota of 5400 wells. All the P.A.W. districts fell below 
their quotas, the figures being 11%, 3%, 23%, 22%, and 10%, for Districts 1, 2, 3, 4, 
and 5, respectively. In Districts 1 and 5 there was no major transportation problem, 
but there is a crude shortage, and the completion deficiency is attributed to lack of 
man-power and equipment, and to inadequate crude prices. Districts 3 and 4 lack 
transportation outlets, and companies operating in both Districts 3 and 2 seem to 
have concentrated their man-power and equipment on the latter, especially when 
their refineries lie in that district. Moreover, in much of District 2, 10- and 20- 
acre spacing is permitted. Man-power and equipment shortages and low prices have 
affected activities in all districts. 

Drilling contractors state that the drilling time on wells is continually increasing, 
and on deep wells, in some cases, it is 25-50% longer than normal. Some of this 
increase is due to the condition of the equipment, as well as to the general lower 
standard of the available employees. 

Statistical data on completions and quotas are given. G. D. H. 


946.* Colombian Production Drops from Wartime Peak. Anon. Oil Gas J., 13.4.4, 
42 (49), 124.—In January 1944, Colombia produced 1,266,034 brl. of crude, 583,947 
bri. less than in December 1943. The January, 1944, natural gasoline production was 
351,725 bri. 

The total crude production in 1943 was 13,271,212 bri. 

A table gives the production by months for 1942 and 1943. G. D. H. 
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947.* Wildeat Completions and Discoveries. Anon. Oil Gas J., 13.444, 42 (49), 
331.—In the week ended 8th April, 1944, 67 wildcats were completed in U.S.A., nine 
finding oil, and one gas. 

A table summarizes the results of wildcat completions by States and districts, for the 
week ended 8th April, 1944, and gives the cumulative totals to that date. G.D.H. 


948.* Geological Developments in the South-eastern Gulf Coast States. H.R. Brank- 
stone. Oil Gas J., 20.4.44, 42 (50), 58.—The Amory gas-field of Mississippi was dis- 
covered in 1926. Production is from shallow wells in the Hartselle (Mississippian) 
sandstone. In 1930, the first well of the Jackson field was drilled. This field obtains 
gas from sands in the Selma Chalk (Upper Cretaceous) over an area of 7500 acres. 
The structure, which has 1500 ft. of closure, is believed to be of igneous origin. The 
Tinsley field, discovered in 1939, first produced oil from the Woodruff sand of Selma 
age, the producing horizon being correlated with the Jackson field’s gas horizon. 
There are 6 pays in the Selma, Eutaw and Tuscaloosa. The structure is a faulted 
dome. In 1940, the Pickens field was found. Oil is obtained from the Wilburn sand 
of the upper Eutaw, and accumulation is controlled by faulting which interrupts the 
south and south-west dip of the beds. The productive area is about 2000 acres. The 
Carey field was discovered in 1941, oil being in a sandy limestone of Selma Chalk age. 
The field is on a small structure on the east flank of the Sharkey County High. 

109 tests were drilled in Mississippi in 1943, 76 being considered wildcats. The 
Flora field was discovered, but 6 subsequent wells in it were dry. A considerable 
amount of geophysical work was carried out in the southern two-thirds of the State. 
Deep and shallow salt domes are known to occur in the Mississippi salt-dome basin. 
Other possible oil traps are faults interrupting the regional dip, and pinch-outs. 

During 1943 Mississippi produced 18,868,000 brl. of oil, compared with 27,545,000 
bri. in 1942. 

Ten wildcats were completed in Alabama in 1943, 5 tests being in the Warrior Coal 
Basin, and 5 in the south-western area. The drilling has added geological information, 
and it is believed that the massive sand of the basal Tuscaloosa offers a reasonable 
chance of production. The Eutaw is present, but this is shale-chalk rather than sand. 
A deep well indicates that the Cotton Valley and Smackover will be present. 

Four wildeats were completed in Georgia in 1943, but only one showing was reported 
(in Wayne County at a depth of 680 ft.). Scattered drilling in the past four years has 
shown that the southern third of the State may be of interest. 

During 1943, 11 tests were drilled in Florida. A test in Collier County found oil 
showings in dolomite and limestone at 9800—9848 ft. (Lower Cretaceous), and saturated 
limestone at 11,600—11,626 ft., which on test gave several hundred barrels of fluid 
per day with 25% oil. Beds of similar age are reported to have given oil showings 
in Mississippi. 

The surface formations of Mississippi, Alabama, and Georgia dip towards the coast 
and mask the subsurface structure. The Sharkey County Uplift is associated with an 
area of igneous activity which involves the Monroe and Richland gas fields of Northern 
Louisiana. Shows of oil have been located in drilling on the McHenry High, and there 
are excellent sands in the Eutaw and Tuscaloosa (8000—10,000 ft. deep). Commercial 
accumulations of oil seem likely in four horizons in the basin west of the McHenry 
High and south of the Jackson Uplift. The Hatchetigbee Anticline of southern 
Alabama has been tested without success, although beds are present which produce 
elsewhere. Oil and gas may be present in beds on the Ocala Uplift. 

There may be 18,000 ft. of sediments in the southern part of Mississippi or Alabama. 
The Wilcox occurs in Mississippi, Alabama, and Georgia, and produces at Cranfield 
in Mississippi. The sands in this sand and shale formation are lenticular. The Selma 
Chalk is one of the most important pays in Mississippi. It varies in lithology and 
thickness. The Eutaw is predominantly sandstone and shale, the former being 
lenticular. The Tuscaloosa consists of sands and shales, oil occurring in the upper 
part. The thickness ranges 900-2000 ft., and the sands pinch out irregularly. On 
structure the Paluxy lies unconformably below the Tuscaloosa. Shows of oil have 
been reported in Mississippi. Deep drilling has shown that the Lower Glenrose may 
be present in Alabama and Florida, as well as in Mississippi where it has oil and gas 
showings. 

A map and stratigraphical column are included. G. D. H. 
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949.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 20.444, 42 (50), 
109.—In the week ended 15th April, 1944, 58 wildcats were completed in U.S.A., 
9 finding oil and 1 gas. 

The wildcat completions aro tabulated by States and districts, with cumulative 
totals for 1944 to the 15th April. G. D. H. 


950. Exploratory Activity for Quarter Exceeds Government’s Goal. L. J. Logan. 
Oil Wkly, 24.4.44, 118 (8), 75.—865 exploratory holes have been completed in U.S.A. 
in the first quarter of 1944, 114 more than in the corresponding period of 1943. 169 
of these tests have proved productive, compared with 124 in the same period of 1943. 
24 important extensions have been made to established fields in the 1944 period, and 
68 new oil-fields, 17 new gas-ficlds, and five new distillate fields have been found. 
23-39% of the 270 tests completed in March were successful, and there were 52 new 
fields and now pays. The March exploratory drilling was nearly at the March 194] 
level. In March, 1944, new reserves of oil and gas were found in Texas, Louisiana, 
Oklahoma, Kansas, California, Wyoming, Illinois, Ohio, and Michigan. Texas had 
30 of the new fields and new pays; Kansas had 9 and Illinois 5. Two new oil-zones 
have been found above 4500 ft. in the Buena Vista fiold, Kern County, California. 

The Lake St. John field, Tensas Parish, North Louisiana, has been extended, and 
this may stimulate increased exploration for the Tuscaloosa deep oil-sand in the region, 
Another seemingly important March discovery is in Winkler County, Texas, where a 
promising Clear Fork lime oil reserve has been found, while there are also possibilities 
of Ordovician production. 

Tables summarize tho results of exploratory drilling in U.S.A. during March and 
during the first quarter of 1944. A list is given of the discoveries in March 144, 
with the name, place, depth producing horizon, mode of discovery, etc. G. D. H. 


Geophysics. 


951.* The Radioactivity and Organic Content of Some Palseozoic Shales. R. F. beor. 
Oil Gas J., 23.3.44, 42 (46), 105. (Annual Meeting of Amer. Assoc. Petrol. Cool. 
and affiliated Societies, 21st-23rd March, 1944.)—Measurements of the total beta 
activity, tho total alpha activity, and the radium content permit the determination 
of the radioactive substances in sedimentary rocks, the important radioactive sub- 
stances being uranium, thorium, and potassium. The radioactive substances are 
found mainly in association with the heavy minerals of sands and sandstones; as the 
active potassium isotope in evaporites, oilfield brines, in micas and other potassium. 
bearing minerals in clays and shales; and in the uranium and thorium content of 
shales, clays, impure limestones and marls, shaly sandstones, and organic sediments. 
Pure limestones and quartz sands have practically no measurable radioactivity, but 
black shales with up to 16% of organic matter have been found to carry high concen- 
trations of the three main radioactive elements. Individual shale formations showed 
good correlation between the uranium content, the thorium-uranium ratio, and the 
carbon content. G. D. H. 


952.* A Geophysical Survey of Kuwait, Persian Gulf. P. H. Boots. Oil Gas /., 
23.3.44, 42 (46), 105. (Annual Meeting of Amer. Assoc. Petrol. Geol. and affiliated 
Societies, 21st-23rd March, 1944.)—Prior to geophysical survey in 1936-1937 there was 
very little geological information available about Kuwait, which covers 12,250 sq. 
km. Magnetometer and gravimeter reconnaissance surveys soon revealed an anomaly 
which was investigated seismographically. Eventually the gravity survey covered 
the whole country. The seismograph survey outlined the structure which on drilling 
proved to be a large oil-field. G. D. H. 


953.* Subsurface Correlation by Detailed Electrolog Tabulation. M. M. Kornfeld. 
Oil Gas J., 23.3.44, 42 (46), 109. (Annual Meeting of Amer. Assoc. Petrol. Geol. 
and affiliated Societies, 21st-23rd March, 1944.)—Starting with the usual skeleton 
control of known stratigraphic markers or paleontological data, further correlations 
proceed independently, sole reliance being made on close inspection and comparison 
of electric logs, assisted by superimposition on a light table. Multiple control points 
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are used to substantiate individual comparisons to ensure the accuracy of any one 
correlation. Only the most obvious correlations are recorded in the early stages. 
Progress is always from known to unknown, leap-frogging all obscure zones until 
complete positive correlations are established. Then each obscure zone is studied in 
detail, and further correlations are made if possible. 

Differences between correlation points are not calculated until all comparative depths 
are completed and tabulated, thereby ensuring unprejudiced correlations free from 
any influence of other comparisons above or below. Once the information is tabulated 
and ready for study, further dependence on the electrolog strips is removed, except 
for checking possible errors in reading or for examining special parts for details of 
departure from normal. 

The above method of detailed comparison provides the tabulated quantitative data 
of a high degree of precision. It avoids the lettering and colouring of electrolog 
sections. Discrepancies in scale or distortion of electrologs duc to lack of uniformity 
in printing are minimized or eliminated by quantitative tabulation. Isopach calcula- 
tions are made from the tabulations instead of from electrolog strips. G. D. Ht. 


954.* Reflection Seismograph Performance Along the Gulf Coast. E. E. Rosaire. 
Oil Wkly, 10.4.44, 118 (6), 16.—At present the reflection seismograph must be con- 
sidered as the dominant prospecting method, for thereby a large proportion of all 
prospects are evaluated and most test locations are made. Since about 1930, the 
reflection seismograph has dominated Gulf Coast oil prospecting, and currently this 
area is the scene of operation of about 25% of all the reflection crews working in 
U.S.A. A measure of the success is the ratio of attainment to effort, and this can be 
expressed in several ways: (1) the achievement ratio—number of confirmations per 
crew-year ; (2) initial risk of discovery—crew-years per producing structure discovered 
(or confirmed); (3) gross reward ratio—millions of barrels of oil found per crew-year. 

The term “ confirmed ”’ is used in preference to ‘‘ discovered *’ to avoid argument as 
to whether full or only partial credit is to be given to the reflection seismograph. This 
usage is important not only in the early stages of a method (when it may contribute 
materially in the evaluation of prospects already indicated by other techrfiques), 
but also in the later stages when the method has only marginal anomalies to find 
(when another technique may contribute materially to the location of a test well). 

For the purpose of this analysis, the discovered oil volumes have been credited back 
to the year of discovery of oil or gas in a given field. 

There is a lag between prospecting effort and achiovement, and an attempt has been 
made to determine this by trial and error. Running three- and two-year averages 
were tested with two- and one-year lags, and the most reasonable fit was found with 
running two-year averages and one-year lag. Tho averagos were plotted as ordinates 
with timo as abscisse. In the-activity plot the curve ri#éss increasingly steeply after 
1929, reaches a peak in 1937, and drops to a minimum in 1940, followed by a rise. 
The confirmation plot has a low peak in 1931, a much higher peak in 1937 after a 
steady rise, and then it oscillates at a high level. The discovery volume plot has a 
low peak in 1931, and a high peak in 1934, after which there is an irregular decreasing 
trend. 

In plotting the three measures of success using two-year running averages and one- 
year lag, the measure of success may be referred to the discovery year or to the pre- 
ceding year of the exploration. 

The achievement ratio shows a rising trend in spite of the accumulating hazard 
resulting from the growing record of discoveries credited to the refloction seismograph. 
This rise can be attributed to the improvements of the method, to the increase in the 
number of the prospects as the general level of promise falls, and to increase in the 
amount of subsurface data available. The trend is similar for the rest of U.S.A. 
The initial risk is the reciprocal of the achievement ratio, and if the latter is linear 
the former should be hyperbolic, or approximately exponential over a limited range. 
On plotting the initial risk ratios on a logarithmic scale tho data are representable by 
a straight declining line, which shows that over a period of about ten years the initial 
risk of finding a producing structure has fallen by 50%. 

The gross-reward ratio has been found by dividing the two-year running averages 
of the annual discovery volumes by the two-year running averages of the activity 
one year earlier, and this ratio has been plotted on a logarithmic scale. There is an 
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exponential decrease of the gross reward, and it is halved every 2-5 years. Joint 
consideration of the initial risk and gross reward trends shows that if these two trends 
persist “ successful ’’ prospecting can hardly be anything but a losing venture, since 
the latter decreases more rapidly than the former. 

A number of tables and figures are included. G. D. H. 


Drilling. 


955.* Problems of High Pressure Drilling in India. W. A. Sawdon. Petrol. Engr, 
March 1944, 15 (6), 67-70.—Drilling practices in the Khaur field in the Punjab 
Province of India are described. Production from the Khaur field comes from both 
shallow and deep zones. Although some oil is being taken from small, old wells at 
very shallow depths, most of the production is from zones up to 3800 ft. in depth and 
from a déeper sand found at approximately 5600 ft. The extremely high pressure of 
a water sand at approximately 5000 ft. makes the drilling of the deeper wells some. 
what difficult. Much trouble was experienced in getting through this sand while 
drilling the earlier of the deep zone wells, but methods and equipment havo since been 
developed to ensure successful passage through the high-pressure zono. 

The high-pressuro sand made a tremendous volume of water during the drilling of 
the first wells, but this volume was depleted as more holes were drilled. Tho pressure, 
however, built up rapidly when the sand was penetrated, so the driller watched the 
hole carefully as he approached the top of the zone to observe whether the fluid 
increased. When the sand was reached, the circulating system was closed in, and 
drilling from that point continued under pressure until the high-pressure sand was 
drilled through and the water-string was run and cemented. While going through 
this zone, drilling was done either with back pressure being held on the mud returns 
by means of flow-beans or with the circulating system completely closed and the mud 
fluid returned directly to the suction end of one of the pumps. Conditions governed 
which method was to be used, and connections were so arranged that the driller 
could switch from one method to the other whenever he thought it desirable. 

Casing programmes and details of mud system, pressure drilling, drill pipe, and of 
completion are given. A. H.N. 


956.* Oil Well Cementing. Part 2. C. A. Pitts. Petrol. Engr, March 1944, 15 (6), 
87.—The second part of this paper deals mainly with squeeze cementing theory and 
practice. At the end of the paper conclusions are reached to the effect that in multiple 
sand-wells the most common cause of casing cementation failure is due to too little 
cement being run to cover all producing zones properly. This problem can be over- 
come by the use of data from caliper and temperature surveys. Channelling of cement 
slurries can be eliminated by displacing the cement into the annulus at a velocity 
high enough to maintain turbulent flow conditions. By running enough excess cement 
to bring the point of hydrostatic balance of the cement columns inside and outside the 
casing to a level above the top producing zone, top contamination difficulties can be 
overcome. Even though cement is placed in such a manner as to eliminate channelling, 
some formations may not be properly segregated. The characteristics of some forma- 
tions may be such that they cannot be overcome by normal cementing methods, and 
research work is being done on this problem. The most economical and satisfactory 
method found to date is that of squeeze cementing through perforations after the 
casing cementation. 

Squeeze cementing failures are invariably the result of placing insufficient cement 
in the well and in such a way that it will not set in the desired place. This problem 
ean be largely overcome by squeezing at the most logical points above and below or 
in the producing zone. Control in placement of slurry squeezed through perforations 
is facilitated by reducing the number and extent of perforations to a minimum and 
by doing all squeeze cementing work prior to perforating the producing zone for pro- 
duction tests. Cement slurries thus properly placed must be given a chance to set. 
To ensure that the set will not be disturbed by agitation, etc., it is best to perform 
the squeeze job so that the cement is caused to set by dehydration. Such dehydration 
can be recognized by observing surface pump pressure. A. H. N. 
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957. A Method of Drilling in Deep Water. H. E. Gross. Petrol. Tech., March 1944, 
7 (2), A-[-M.M.E. Tech. Pub. No. 1722, 1-8.—The waning supplies of oil in U.S.A. 
make it desirable to develop oil-fields in new provinces, among the most attractive 
of which appear to be submarine deposits, notably the Great Lakes, where the possible 
resources Will be shallow and the water is not so rough as in the open seas. The 
shallower parts of the lakes could be drilled by the submersible barge of Giliasso, 
which is suitable for water less than 10 ft. deep, and not open, as offshore in the Gulf 
of Mexico or the Pacific Ocean. Conventional rigid foundations are capable of with- 
standing rough seas in 10-40 ft. of water, but they are unsuitable economically. The 
different types of rigid foundations cost $5000-$90,000, depending on the depth of 


water and type of construction. By directional drilling several wells can be drilled 
from a single foundation. 

A portable buoyant marine foundation is described which would be suitable for 
wells up to 3500 ft. deep. For water 30 ft. deep the cost would be about $3000. 
The foundation consists of vertical buoyant legs made of casing, with buoyant hori- 
zontal compression members, and rod sway-bracing, the whole being set on stout 
skids with a toe, to facilitate dragging from the beach where it is assembled. Decking 
is placed on top to carry the derrick, and when the foundation is in position sand and 
gravel are dumped on the skids to prevent movement or overturn in rough weather. 
This type of foundation might be used in water as deep as 100 ft., and could be moved 
from one location to another after jetting away the sand and gravel from the skids 
and removing any other tie-downs. 

For water up to 600 ft. deep, and where high oil recoveries or the possibility of 
moving the foundation to new sites would justify the cost, a more elaborate foundation 
is suggested. This has buoyant skids of casing, and legs mounted on them, following 
the leg taper of a derrick, the legs being so spaced as ultimately to provide a platform 
of suitable width for the derrick. The first section of the foundation is built on the 
beach, with buoyant compression members and rod bracing. It is towed to sea until 
nearly submerged, whereon the second section is added. It is then towed farther 
out, and the third section is added, this process being continued until the drilling site 
is reached. Sand and gravel are placed over the skids. If the foundation is to 
remain permanently, the legs may be drilled through with a portable rotary for about 
200 ft. into the sea-floor, and then anchorage pipe may be cem>ated. 

An alternative foundation for water up to 100 ft. deep has a square-based pontoon 
with vertical sides and a central hole through which drilling can proceed. About this 
is built a spread footing and the lowest section of the vertical tower, the legs of which 
consist of angle irons which act as vertical guides for movement of the pontoon re- 
lative to the tower. After completing the first tower section, the assembly is towed 
to deeper water and a second section is added, this process being repeated until the 
well site is reached. Air-filled drums may be used to facilitate movement during 
the building, but these are finally removed, hydraulic anchorages are driven into the 
sea-floor, and sufficient water is admitted to the pontoon to sink it 10—20 ft. below 
water level, in which position it is secured. Sand and gravel are placed over the 
spread footing, and a rig platform is built. Later the water is pumped out of the 
pontoon to reduce the load on sections of the tower below the pontoon. 

All these types of foundations offer a minimum of cross-sectional area to winds 
and waves. In order to avoid floe-ice trouble in the Great Lakes, gas-wells would 
be completed with well-head fittings just above the sea floor and with a submarine 
pipe-line and provision for de-watering. An oil-field might have similar fittings, the 
field being flowed to depletion by an induced water-flood, started when the field is 
brought in, G. D. H. 


958. Reeling Unit Extends Life of Wire Lines. Anon. Oil Wkly, 27.3.44, 118 (4), 
15-16.—One company, operating a number of rigs, gives its lines the best possible 
care in handling an ingenious semi-trailer wire-lino spooler, independently powered, 
which requires but one man to operate, and which has ample power to permit con- 
trolled tension winding or feed off of the line. The fram» of this unit utilizes the rear 
half of a discarded heavy-duty truck, the front section of the frame being cut off, 
given a high lift, and shaped to fit over the king-pin section of the trailer unit intended 
to provide motive power for transferring the unit through company property. The 
rear axle is retained, the dual wheels being required to support the anticipated weight 
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of reeling unit and heavy line, while the brake system provides necessary control on 
grades. On the foundation provided by the reconstructed truck frame is located 
the power unit, consisting of the engine and rear axle from a light truck, the engine 
being set up between the side frame members, and driving the rear axle through a 
shortened, conventional propellor shaft with the usual universal-joint complement 
retained to insure required flexibility. In place of the former wheels, sprockets are 
fitted, to run on the bearings which formerly served for the drive wheels of the truck. 
By arranging the drive through the differential so as to allow either end of the axle 
to be driven as desired, one sprocket may be used to power the reel, while the other 
ead serves to actuate the reel-lifting devico. The unit is photographed and detail 
aro given. A. H. N. 


959.* World’s Deepest Well Drilled in West Texas. ©. C. Pryor. Petrol. Engr, 
April 1944, 15 (7), 72.—The world’s deepest well record was passed on 28th March, 
1944, and a new record is being established in Pecos County, Texas, by the Philips 
Petroleum Company Rig No. 20 with the Ada Price No. 1. The well was drilling at 
15,255 ft. on 12th April, when a new core was taken. This is 251 ft. beyond the 
previous record-depth well of 15,004 ft. The deep wildcat was spudded on 30th June, 
1942, 1980 ft. from the north and west lines, section 11, block 101, T.C. Ry. survey, 
The well is 35 miles south-south-east of the Apco pool and 30 miles south-east of Fort 
Stockton and Yates. Decision to drill on the block resulted from a combination of 
gravity and core drill work, the area later being surveyed by seismograph. No 
particular depth of the well has been announced either before or since the record 
depth was passed. The objective of the operators is a thorough test of the oil- and 
gas-bearing possibilities of the structure. 

Details of formations, drilling equipment, and casing draw-works are given, and the 
power plant is described in some detail. The power for the main mud pump is de- 
livered by the third diesel on the draw-works by 18 v-belts. This pump is on the 
ground level behind the draw-works and engine structure. The size of the main 
pump is 8 in. x 20 in., 425 b.-hp., and is divided-cylinder valve-pot type of construc- 
tion. It has an average displacement of about 700 g.p.m. and operates at about 
1500 lb. The gear ratio is 5:1. The suction pipe is 10 in., and the discharge, which 
is equipped with a 2-in. relief valve, is 4’ in diameter. The pump was fitted with 6-in. 
liners as the well depth increased. An auxiliary, or standby, pump of the same type, 
7} in. x 16 in., was also diesel-engine driven with v-belt power transmission. It has 
a gear ratio of 4-77 : 1, b.-hp. of 250, and intake pipe size of 8 in. and 4 in. discharge. 
Average mud weight used in the well was 12-1 Ib., having a viscosity of about 5v. 
The well was drilled to 12,839 with 11-3-lb. mud and changed to 12-1. Further mud 
conditioning was made at 12,851 ft., 12,947 ft., and 14,088 ft. Vibrating screen- 
type shale shakers were used. Drilling mud was slightly gas-cut at several depths 
during drilling. Information on the depths of possible production, however, has not 
yet been released. Electric logs were run at total depths of 10,008 ft. and 15,007 ft. 
A geophone survey was run at 15,020 ft., and a temperature survey at the same depth 
with two thermometers recorded 235° and 240°. In view of the hard formations 
drilled in the well, little difficulty was experienced with deviation of the hole. The 
greatest deviation occurred at 3130 ft. and was 1}°. The average deviation of the hole 
was about }°. A. H. N. 


960.* Portable-Derrick Drilling Units. W. A. Sawdon. Petrol. Engr, April 1944, 
15 (7), 154.—Portable equipments are defined and classified and general descriptions 
are given of main and subsidiary parts. Different types of masts and derricks are 
discussed. Crown blocks are of various designs, some being made integrally with the 
derrick or mast. A recent development is designed to provide simple over-and-over 
reaving of the drilling line to eliminate cross-over of the lines and insure travelling 
of the block in a straight line without drift or fleet angle. The sheaves aro mounted 
in line so that all drilling lines are parallel and in the same plane as they feed to and 
from the block. This feature prevents twisting and drifting of the travelling block 
and eliminates pull-back from the centre of the hole, permitting the block to travel 
in a vertical line without risk of striking the bracing of the derrick or the finger-board. 
This particular design is made in two types, one for use where the fast line comes down 
inside the derrick, and the other where it comes down to the draw-works outside the 
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derrick. In the latter type the fast 1 line sheave is of a larger diameter than the other 
sheaves and is mounted eccentrically with respect to the bearing shaft of the other 
sheaves. The groove of the large sheave is in line with the grooves of the other 
sheaves on the inside of the derrick, but extends beyond on the other side to clear 
completely the outside of the derrick, The fast line thus operates on a larger sheave 
than the other lines and reduces the speed of rotation of the fastest sheave. Some 
equipment, such as rotary hose, is permanently mounted in the portable derrick. 
Swivels are, of course, of size to fit the rig, and special light swivels with short bails 
have been designed for use with portable rigs. Due consideration must, of course, 
be given to fluid passage, which must be adequate for the operation and drilling methods 
contemplated. 

The rotary table is sometimes a part of the drilling unit (as in the case of some self- 
propelled outfits), and is then designed to co-ordinate with the rest of the drive 
mechanism. Most types of portable rigs, however, employ special small tables that 
are now being supplied to facilitate operations on the confined floor of the portable 
derrick. For example, there is the 124-in. light-weight machine made with 36-in. 
spacing between the sprocket and table centre. These small tables accommodate 
the drill pipe now being used with the portable equipment, as this drill pipe is seldom 
of diameter greater than 44 in. Table speeds up to 250 or 300 r.p.m. are practicable 
with many designs. Slips, bushings, etc., are described. A. H. N. 


961.* Improved Continuous Coring of Reverse-Circulated Wells. Anon. Oil Wily, 
24.4.44, 113 (8), 26.—In coring a well in West Texas the reverse circulation rig is 
moved on the well after the hole has been drilled, pipe set, and cemented, and the 
large rotary moved off. Tho cement plug is drilled out by reverse circulation drilling, 
the mud column replaced by oil and drilling carried ahead with a common rock but 
until the first showing of porosity or oil saturation. The same mud pit used by the 
large rotary is emptied of mud and filled with crude oil as soon as the cement plug is 
drilled. A 100-brl. tank of oil is maintained as a reserve supply. When coring is to 
start, the drill pipe, consisting of a string of 2-in. upset tubing which will be used in 
the well after it is completed, is pulled, and a 4}-in. core head is installed on the short 
drill collar in place of the rock-bit. The core head has a 1}-in. opening through the 
body of the cutter, and no core barrel is used. A core catcher is inserted just above the 
core head. As the core is cut, pieces of the core are washed to the surface as they 
break from the formation. Cores recovered range in size from thick biscuits to pieces 
12in. or morelong. Twelve to 45 ft. of lime formation is cut before the cutter becomes 
badly worn. However, no cutter is run for more than 36 hours before being pulled. 
For each round trip the amount of core that can be cut by the conventional method 
of coring is limited by the length of the core barrel, whereas by the reverse circulation 
method the only limiting factor is the efficiency of the core cutters. In soft formation 
this might mean a saving of several round trips with the drill pipe in coring one well. 
Other saving features are discussed. During the first trials at coring continuously 
in West Texas one difficulty overcome was the plugging of the tubing by pieces of 
cores and cuttings in their upward passage. This trouble was caused by lowering 
velocity of the drilling fluid at each collar in the tubing string, due to the slightly 
enlarged area in the collars between ends of adjoining pieces of tubing. This difficulty 
was overcome by placing ferrules into each collar, filling in the enlarged area, and stream- 
lining the inside of the tubing from bottom to top. The tubing still becomes plugged 
at times, but the bridges are removed with a “ rabbit ’’ made of two swab rubbers 
mounted on a solid mandrel. When a bridge forms, the circulation is stopped, the 
“rabbit” is placed in the rotary hose, and circulation is started down through the 
tubing. After the bridge is knocked out, the circulation is reversed and coring is 
resumed. In the early experiments the tubing had to be pulled each time it became 
plugged. Pieces of core were used before the swab rubber “* rabbit ’’ idea was worked 
A. 


out. 


962.* World’s Deepest Well. EE. Sterrett. Oil Wkly, 24.4.44, 118 (8), 36.—The 
15,255-ft. well recently drilled in West Texas is described in detail. Spudded on 
30th June, 1942, it was 40 days before the 520 ft. of surface casing was set, the derrick 
built, and rotary drilling begun. An interesting item in the surface-casing programme 
is noted in the log of the water well, drilled adjacent to the deep test. The cable- 
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tool water-well unit logged first water sand at 532 ft., a bare 12 ft. below the base of 
the surface casing. The well is cased with 2200 ft. of 13}-in. casing, and 6800 ft. of 
8§-in. casing, the remainder of the depth being 7}-in. open hole. Chemically con. 
trolled mud, weighing from 12-5 to 12-8 Ib., is used in conditioning and maintaining 
hole. Five-inch drill pipe was used to 4953 ft., with five fishing jobs on account of 
pipe; tho 4-in. string then substituted was used to 10,008 ft., drilling being suspended 
at this depth to run the 6800 ft. of protection string. The 4-in. pipe showed two 
fishing jobs on account of pipe troubles, the succeeding 3}-in. pipe two twist-offs, 
at 10,800 and 12,000 ft., with a third fishing job at 11,639, caused by the drill collar 
being dropped due to failure of pick-up nipple. Five of the eight days intervening 
before successful recovery of the fish from more than 2 miles below the derrick floor, 
were used in repairing rotary, draw-works and drum, and in conditioning the hole 
and mudding to the top of the fish. The only damage to the drill collar assembly 
from the long drop was the loss of two cones from the bit. Out of the first 593 days 
charged to the well, 50 were written off as fishing time, an indication of the age and 
condition of the equipment at the time it was being used. 
Photographs and large amount of data detail the characteristics of the well. 
A. H. N, 


Production. 


963.* Well Spacing—Its Effect On Recoveries and Profits. Part 2. 8. K. Clark, 
J. 8. Royds and C. W. Tomlinson. Petrol. Engr, March 1944, 15 (6), 71-73.—Graphs 
of recoveries in bris./acre-ft. vs reciprocal of square root of acres/well are plotted for 
different fields, and approximately straight lines with positive slopes are obtained. 
Different fields are discussed. Close spacing appears to increase recovery. 

A. H. N. 


964.* Derivation and Application of Material-Balance Equations to Magnolia Field. 
A.B. Cook. Petrol. Engr, March 1944, 15 (6), 222.—The author summarizes his paper 
as follows: Equations based upon a material balance of fluids in petroleum reservoirs 
have been derived in this report to calculate the volumes of oil, gas, and encroached 
water in the reservoir and to indicate the changes that occur in their respective 
volumes during any period of time following the commencement of production. The 
use of equations for calculating reservoir pressures on future dates corresponding with 
different methods of field operations, and examples showing the application of the 
equations to data on the Magnolia Field, Arkansas, to indicate the changes in volumes 
of the oil, gas, and encroached water with time have been presented. It is shown in 
the report that the volumes of oil and gas initially in the reservoir or the volume of 
water that has entered the reservoir by a certain time can be calculated, provided any 
two of these three volumes and certain field and laboratory data are known. The 
essential field data needed in the calculations include: The initial reservoir pressure 
and temperature ; cumulative oil, gas, and water production; the average separator 
pressure and temperature during their production ; and the average reservoir pressure 
and temperature on the date corresponding to the cumulative productions. The 
laboratory data required are P-V-T relations for the free gas, including compressibility 
factors, and solubility and shrinkage data for the reservoir oil, which should be col- 
lected in such a way that the liberated gas and the shrinkage of the oil between the 
reservoir and the gas-oil separator can be calculated in terms of volumes of stock- 
tank oil. The material-balance equations given in this report can also be used to 
calculate the volumes of fluids in some reservoirs that initially contained oil under- 
saturated with gas; but the calculations are complicated, and the results obtained 
are not always reliable. 

Material-balance equations may be used to calculate future reservoir pressures 
corresponding to different future rates of oil production, and to show the effect of the 
injection of gas or water on reservoir pressures when reliable estimates of correspond- 
ing rates of gas and water production can be made. A material-balance study of 
petroleum reservoirs, therefore, is an aid in determining future production rates, 
allowable upper limit of gas: oil ratios, and the feasibility of returning produced or 
extraneous water or gas to reservoirs. A. H. N. 
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965. Fingering and Coning of Water and Gas in Homogeneous Oil Sand. M. G. Arthur. 
Petrol. Tech., March 1944, 7 (2), A.I.M.M.E. Tech. Pub. No. 1723, 1-16.—The control 
of water production and encroachment is important in both the primary and secondary 
hases of oil-field exploitation, in order to produce oil and gas at the lowest cost and 
to achiove the greatest ultimate recovery of oil from the reservoir. An actual reser- 
voir has many variables which influence fingering and coning of water and gas, but 
it appears that a study of the forces involved in the case of a homogeneous sand may 
indicate satisfactory means of approaching the problem of controlling water produc- 
tion. Accordingly a theoretical analysis has been made of fingering and coning of 
water and gas in homogeneous sand. First a sand is considered which is relatively 
thin compared with its lateral extent, and a relationship is developed between the limit 
of approach of a water finger to a well without being drawn into the well and the 
corresponding operating pressure draw-down. The second condition considered is 
that of water or gas entry into an oil-well as a result of coning through the bedding 
planes. The theory and graphical solution developed by Muskat for the limit of 
approach of a water or gas cone to a well without its entry into the well, and the cor- 
responding maximum pressure draw-down, are reviewed and amplified. Charts are 
presented which facilitate graphical solution of the problem, and this type of graphical 
solution is extended to the case where gas and water coning occur simultaneously. 
G. D. H. 


966. Flow Into Slotted Liners and an Application of the Theory to Core 
C. R. Dodson and W. T. Cardwell. Petrol. Tech., March 1944, 7 (2), A.I.M.M.E. 
Tech. Pub. No. 1724, 1-8.—The results of theoretical and experimental studies of the 
effect of pre-perforated liners on well productivity are presented. The analysis 
concerns the rectangular type of slot, either machine or torch cut. Muskat has treated 
this problem in a mathematical analysis of the flow of oil or gas from natural reservoirs 
into both gun-perforated and slotted liners. Additional and simplified analytical 
considerations and conclusions for the slotted liner are presented, the solutions being 
applicable in the laboratory as well as in the field. 

The flux through a radial-flow system the inner boundary of which is a slotted liner 
is shown to be approximated within 1% or 2% by the following modification of the 
Darcy equation for radial flow :— 


2nkh(p, — P,) 


2 2 
+ N log =) 


where N is the number of slot rows, and Q is the open fraction of the pipe. The small 
magnitude of the effects of constricting the flow of oil, gas, or water into liner slots 
indicates that decisions regarding liner slot sizes should be based primarily on con- 
siderations such as sand retention and strength. 

The analytical methods can be applied to permeability measurements on mounted 
core samples to show the effects of sealing wax or other obstructions on the end faces 
of the samples. In a permeability measurement on a core sample the length of which 
is approximately equal to its diameter or side face, a 30% covering of this face may 
cause only a 5% error in the result, whereas a 10% covering may cause only 1% error. 
These theoretical indications are confirmed by experiment G. D. H. 


967.* Effect of Well Spacing on Recoveries and Profits. S.K.Clark,C. W. Tomlinson, 
and J. 8S. Royds. World Petrol., March 1944, 15 (3), 54. See Abstracts No. 963 and 


972.—This is an abridged form of the full paper. A. H.N. 
968.* Water Flow Chart for Designing Salt-Water-Disposal System. W. A. Pearce. 
Oil Wkly, 6.3.44, 118 (1), 16-17.—This chart is based on the Hazen-Williams formula 
which was rearranged as follows : oes. 


v 
of 0-63 


where h, = loss of head due to friction in ft./1000 ft. of pipe; v = mean velocity in 
ft./sec.; c = Hazen-Williams coefficient of roughness; r= hydraulic radius of pipe 
in ft. 
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Although a roughness coefficient or “ ¢ * of 140-150 is claimed for asbestos-comont 
pipe, the material commonly used in modern salt water gathering lines, in order to 
allow a reasonable factor of safety this chart was constructed using a value of c 120, 
However, conversion factors from this value of “c ’’ to other values from 100 to 149 
are given. A. H. N, 


969.* Illinois Oil Sands Found Suitable For Artificial Water Flooding. F. Squires 
and A H. Bell. Oil Wkly, 6.3.44, 113 (1), 18.—This is a synopsis of investigation 
No. 89, Illinois State Geological Survey, Urbana, Illinois. In the summary it is stated 
that the high lights of the natural floods are these : water came from a lower formation 
to cause the Partlow flood. At Flat Rock, water brought in so much oil from out. 
side the area that the drilled part of the sand produced more oil than it contained 
originally. The Buchanan flood is noteworthy for its record-breaking production, 
The Dennison territory may have been made permeable as a weathered “ high "’ on a 
cross-fold. Applegate flood water moves unaccountably in the opposite direction 
from that of the otherwise closely related Donnison flood. Oakland City is unusual 
in that the flood peaks attained, and sometimes surpassed, the peak of heights of the 
original flush production. The Murphy flood was abandoned during the period of 
lag before the flood reached the pumping wells. The Dupo flood water showed the 
highest fluid levels at the top of the structure. 

As far as this paper is concerned, natural floods have no value unless their evidence 
points to the probable success or failure of applied floods on other Illinois sands. It 
may be argued that natural floods move under their own power, and that only areas 
available for purposeful flooding are sands now devoid of all reservoir fluid movement. 
But all sand and lime oil-producing strata in Illinois are under some edge-water 
pressure, and edge-water encroachment differs only in speed. Given enough time, 
all Illinois producing sands would experience edge-water encroachment. Even 
Robinson sand wells, when left unpumped for a year, fill up to 200 ft. or more with 
fluid. Only edge-water pressure could maintain such heights of fluid column. Then 
how do these natural floods indicate a probable success for artificial floods? First, 
they demonstrate that water moves oil. Second, they demonstrate that many 
Illinois sands are continuously permeable over large areas. Third, when a natural 
flood at Sandoval was supplemented by an artificial flood introduced within it, this 
applied flood further increased production. It was proved that each kind of flood 
produced the same kind of result in increasing oil production. The efficiency of ac- 
cidental floods which occur in sands under edge-water drive is further evidence that 
applied floods would be successful in edge-water encroachment territory. Because of 
these facts, it is logical to recommend that purposeful flooding in advance of natural 
water-drive be applied in pools that are already under edge-water pressure. 

A. H. N. 


970.* The Drowning and Revival of Gas Wells. Part 1. S. T. Yuster and K. J. 
Sonney. Petrol. Engr, April 1944, 15 (7), 61-66.—The revival of intentionally or 
accidentally drowned gas producing or injection wells is of prime interest to oil and 
gas producers. Water from leaky casing, excessive coning due to too rapid with- 
drawals, necessary drowning to control a wild well or make repairs, may all cause an 
almost permanent harm to a gas well by reducing its capacity. This is not only 
a problem confronting gas men, but is of great interest to oil producers, as gas wells 
play an important part in cycling operations, pressure maintenance, repressuring 
projects, and in secondary recovery by air and gas drive. In all cases the effect of 
the presence of water is to retard the flow of gas from or into the formation. 

A study of the causes of the extra resistance is made with detailed explanation of 
Jamin action. The study shows that the problem can be solved by any of the follow- 
ing methods: (1) Removal of water from the vicinity of the well-bore by increasing 
the pressure differential between the well-bore and the formation to overcome the 
Jamin action and force the water ring far into the sand where its thickness and effec- 
tiveness in plugging will be greatly reduced. (2) Reducing the surface tension of the 
water in the sand and thereby decreasing the pressure necessary to move the water. 
(3) Dilution of the water in the sand with water-miscible high-vapour pressure solvent 
resulting in a more volatile fluid mixture that may be removed by evaporation. (4) 


Combina 
of exper 


The a 


D 
119.—T 
of opere 
duct 10n. 
advanta 
less for 
true, ho 
drilled 
lated in 
of ceme 
period ‘ 
It deve 
with lo 
standp« 
the pro 
greater 
of grea 
to be F 
out ope 
or edge 
be dee 
diamet 
The 
limitat 
set of | 
be mos 
Small- 
they 
the lai 
one ar 
smalle 
pre 
well a 
casing 
by dri 
size tl 
enlars 


972.* 
J. 8. 

theor 
the tl 
affect 
increé 
relati 
spaci 
accul 
holes 
crude 


of tw 
spaci 
invol 
legit 
Al 
of in 
costs 


ement 
der to 


Uires 
ration 
‘tated 
lation 
| Out. 
ained 
tion, 
ona 
ction 
isual 
f the 
of 
| the 


ence 
It 


ABSTRACTS. 3314 


Combination of the above methods. With the above possibilities in mind, a series 
of experiments was made in the laboratory to test their practicability. 


The apparatus and procedure are described and detailed results are given. 
A. H. N. 


* Determining Well Diameter. L. C. Uren. Petrol. Engr, April 1944, 15 (7), 
119.—The diameter of a well and the casing in it will influence the cost and efficiency 
of operations both during the drilling of the well and its subsequent period of pro- 
duction. Small-diameter wells can be cased less expensively, and this is the principal 
advantage of the slim hoie. Under favourable conditions, the cost of drilling may be 
jess for the small hole, and it may be drilled more rapidly. This is not necessarily 
true, however, and if drilling conditions are difficult, the larger-diameter hole may be 
drilled less expensively and more rapidly. If intricate equipment must be manipu- 
lated in the well during the course of drilling, as in coring, fishing, and certain types 
of cementing, operations, large-diameter wells are advantageous. In the subsequent 
period of production, the large-diameter well is preferable from every point of view. 
It develops superior productive capacity, greater ultimate recovery, and it produces 
with lower gas-oil ratio and, therefore, more efficiently from the energy consumption 
standpoint. Large-diameter casings and well equipment exert less back pressurte on 
the producing formation, permitting flow with lower pressure differential, hence with 
greater efficiency. A large-diameter casing permits the use of larger size of pump 
of greater capacity than is possible in a well of smaller diameter. When tubing has 
to be pulled, liners, screens, or gravel-packs placed, “ shooting,’’ acidizing, or clean- 
out operations conducted, the larger-diamoter well is advantageous. If bottom water 
or edge-water has to be excluded, in a certain producing interval, or if the well has to 
be deepened to a lower zone, or other work-over operations performed, the larger 
diameter well permits completing the work with greater certainty and efficiency. 

The influence of diameter on drilling, production, and on proration and the practical 
limitations on diameters are discussed separately. It is concluded that for a given 
set of conditions, there is an optimum size of well and well-casing diameter that will 
be most advantageous. This is not necessarily the smallest practical working diameter. 
Small-diameter wells are more economically cased than those of larger diameter, but 
they may be more costly to drill. From the production and maintenance standpoint 
the large-diameter well has every advantage. The problem is largely an economic 
one and the operator must balance any possible economy in drilling and casing the 
smaller-diameter well against its greater maintenance and operating cost and lower 
production efficiency. Proration practices have a controlling influence in determining 
well and casing diameter under some conditions. The economy of small-diameter 
casing and the high production efficiency of the large-diameter well may be combined 
by drilling a small-diameter hole down to the cap rock and then reaming to a larger 
size through the reservoir rock, gravel packing a perforated liner of small size in the 
enlarged portion of the hole. A. H. N. 


972.* Well Spacing—Its Effect on Recoveries and Profits. Part 3. S. K. Clark, 
J. 8. Royds, and C. W. Tomlinson. Petrol. Engr, April 1944, 15 (7), 124.—Further 
theoretical analysis of the problem and citations of practical examples are made in 
the third part of this paper. In summary it is concluded: (1) That well spacing does 
affect the recovery of oil from a reservoir; that increased well density results in 
increased recovery ; and that within practical limits there is a definite mathematical 
relationship between the well spacing and the recovery. (2) That arbitrary wide 
spacing regulations impose definite handicaps on the adequate exploitation of small 
accumulations on sharp folds or against faults, and tend to increase the ratio of dry 
holes to producers in all cases. (3) That even from the standpoint of cost/barrel of 
crude recovered and of profit /dollar expended, it is not invariably true that the wider 
of two spacings is the more economical. For a given set of conditions there is a certain 


spacing that is the most economical one, and either a closer or a wider spacing will 
involve higher unit costs and lower unit profits. 
legitimately be reached from these basic ones. 
Although nothing herein is to be construed as an argument against the adoption 
of improved production practices in the attempt to obtain greater recoveries at lower 
costs, it would appear that a simple and highly effective method is being neglected 


Certain other conclusions may 
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when the possibilities of close spacing are ignored. Since more wells mean increased 
recovery, there is a strong incentive to work towards lower development costs by 
utilizing every expedient to reduce the cost of the individual well rather than by 
widening the spacing. When wide spacing is temporarily adopted either because of 
material shortages or lack of information regarding the reservoir, it is highly desirable 
that a pattern be selected which will permit increasing the density by drilling inter. 
vening wells later. With the existing urgency for an augmented crude supply, it 
would seem logical to resort to the drilling of additional wells in fields now havi 
wide spacing that are favourable to closer spacing, especially since such drilling would 
add potential production and reserves, with an absolute minimum of equipment 
as contrasted with the material requirements for exploiting new fields. 

Finally, since optimum well density varies with crude prices, it would appear to 
be in the public interest for crude oil prices to be increased to levels that would 
encourage relatively close well spacing so long as the present downward trend of dis. 
coveries in relation to production continues. A. H. N, 


973.* Pilot Controlled Gas-Lift Operation. R.O. Walton. Petrol. Engr, April 1944, 
15 (7), 166.—The system described is a unit gas-lift installation. The system, em. 
ploying the pilot-actuated valves and surface controller, is unusual in that it is adapt- 
able to any well, regardless of depth or type, if fluid is to be lifted and gas under pressure 
can be made available. Operation of the surface controller is familiar to operators 
experienced in gas injection. The surface unit is a rugged time-actuated motor 
valve in conjunction with an adjustable mechanical-volume control valve. By slight 
adjustments on the time control wheel, any frequency of on-and-off periods may be 
selected. After these adjustments are made, additional control is available by use 
of the volume control valve. The subsurface pilot-actuated valves are mounted on 
3-ft. tubing subs, having full tubing openings through them. Their pilot valves are 
set for predetermined operating pressures before being run in a well. The construction 
of the valves is such that each valve will pass any volume of gas admitted to the 
casing annulus, after the casing pressure reaches the operating pressure of that par- 
ticular valve. For example, if the pilot of one of the valves is set for an operating pres- 
sure of 300 Ib., the valve will remain closed until the casing pressure increases to 300 
lb.; at that point, the valve willopen. If the controller is set to inject gas at the rate 
of 10,000 cu. ft./hr., the subsurface valve will pass gas from the casing annulus into 
the tubing at the same rate until the surface controller closes and allows the pressure 
to return to 300 Ib., in turn closing the valve. The casing pressure will then remain 
at 300 Ib. until the surface control valve opens for the next cycle of operation. 
Where more than one valve is needed to unload a well from its static fluid level 
down to a working fluid level, the valves are set in the well so that the highest pressure 
valve is at the top of the string and each successively lower valve is set with a slightly 
lower operating pressure. Thus the valve having the lowest operating pressure is 
situated at the bottom of the string. This is done: First, to maintain the casing 
pressure lower than the operating pressures of the upper exposed valves and will keep 
them closed; second, the lower valves under fluid will remain open and allow fluid 
to bypass from the casing annulus into the tubing. After an installation of this kind 
is made, the gas is injected and the casing pressure is allowed to reach the operating 
pressure of the top valve. At this point the desired frequency of operation is set on 
the surface controller and the well will produce down to its proper working fluid level 
without additional attention. This feature of automatic work down in a well that is 
logged up will save many man hours to the operator. 
The valve is fully described with section view illustrating its main features. Several 
successful installations are described. A. H. N. 


974.* Economics of Secondary Recovery. R. C. Earlougher. World Petrol., April 
1944, 15 (4), 42-44.—A strong plea is made to increase oil prices so that secondary 
recovery projects become profitable investments. The summarized conclusion is 
that by means of secondary recovery the country’s potential oil reserves are increased 
by approximately 20%. The ways and means of producing this secondary oil are 
known and are available to the industry. The one major item that is lacking is the 
incentive required to induce operators to put their money into the ground with the 
hope of getting it back together with a substantial gain. A. H. N. 
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975.* Drilling Costs Have Risen Sharply Since 1941. B. Mills. World Petrol., April 
1944, 15 (4), 45-47.—The exact increase in drilling costs of March 1944 over those of 
September 1941 are difficult to determine, since basic factors have changed consider- 
ably. Where shutdowns from lack of labour and materials were very rare during 
1941, they were common during the past year. Next to a bad fire or blow-out, a 
shutdown is perhaps the most expensive time-loser a drilling contractor encounters. 
Shutdowns are reflected in greater operating costs in every department. In analyzing 
the rise in drilling costs during the past two and a half years it is not easy to separate 
the various elements so as to show that labour accounted for a certain specific per- 
centage, materials another percentage, and miscellaneous items still another percentage, 
to make up the total increase. Increased labour costs are so tied into “ losses from 
shutdowns’ that labour actually becomes part of the shutdown loss. The fact is 
that all phases of drilling activity have become more expensive and have combined 
to bring about a substantial cost increase. Whether “labour’’, “‘shutdowns’’ or 
other reasons are to be held chiefly responsible is incidental to the main issue. Costs 
likewise vary with every set of conditions encountered. One drilling contractor will 
state that his current costs are 30% above those of late 1941; another will insist his 
costs are up 35% over the same period, while still a third will place his cost increase 
at 40%. Each contractor may be correct in his estimate, as one operator may be less 
seriously affected than another by a given set of ,factors. In many cases the 
increase in drilling costs apparently has been entirely too high for a drilling contractor 
to absorb, but one thing or another has permitted him to continue operations. 

The following is the average of 10 operators’ evaluations of percentage increase 
in drilling eosts since 1941 : Labour, 38%; Materials, 20-5%; Derrick, 39% ; Trans- 
portation, 42-59; Fuel, 18:59; Shutdown frequency, 31-59%; Miscellaneous, 
40%; Overall, 33%. A. &. 3B. 


976.* Equivalence of Material Balance Equations For Calculating Original Oil Reservoir 
in Place. S. J. Pirson. Oil Wkly, 3.4.44, 118 (5), 28.—It is generally believed by 
reservoir engineers that the various formule which have been proposed for the calcula- 
tion of oil originally in place in a reservoir are not equivalent and, in fact, sample 
calculations illustrating the use of the Schilthuis and Katz methods in particular cases 
would indicate that the two methods give results varying by as much as 20%. It 
is shown that, on theoretical grounds, the methods of Schilthuis and Katz are identical, 
and that the apparent discrepancy is due to the fact that the method of Katz includes 
more numerous steps in the calculation, thereby affording more chances for cumulative 
errors to register an appreciable effect in the final answer. In order to prove the 
theoretical equivalence of the Schilthuis and Katz methods, it is required to express 
both methods in a consistent system of notation. One of the limitations of the various 
articles thus far published on the subject-matter of reservoir engineering has been the 
lack of unity in the system of notation used. A system which has already received 
some acceptance in the literature, and which has the advantage of simplicity and of 
an actual physical meaning, is used. 

One unfortunate feature of the Schilthuis material balance equation is the presence 
of the water encroachment term in the numerator ; considerable thought and work have 
been expended without success by the writer and his associates in trying to eliminate 
this term from the equation by the simultaneous solution of various material balance 
equations obtained on various bases. The Schilthuis equation is essentially a gas 
material balance. It was thought that material balance yielding different equations 
could be found by writing a material balance on oil, or by writing a volumetric balance, 
or by establishing a density balance of the fluids, etc. When any of the above are 
successful, they always yield a formula equivalent to the Schilthuis equation, or re- 


solve themselves into an identity equation from which all terms cancel out. 
A. H. N, 


977.* Physical Properties of a Reservoir and of Reservoir Fluids. E. N. Kemler. 
Oil Wkly, 10.4.44, 118 (6), 26.—The study of reservoir problems usually involves the 
physical properties of the producing formation. The two important physical 
properties of the formation are its permeability and its porosity. The permeability 
defines the fluid-carrying capacity of the reservoir under a given set of producing 
conditions. Porosity defines the fluid-holding capacity of the reservoir. The porosity 
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is actually the amount of void space between the sand grains or in crevices or other 
openings in limestone formations. The amount of fluid which can be stored in the 
reservoir will be equal to this pore space. In addition to these two physica] 
properties of the reservoir, it is necessary to know whether the fluid occupying the 
pore space is oil, water, or gas. The determination of the character of the fluid in 
the reservoir is known as a saturation analysis. 

Porosity and permeability characteristics of formations are studied in some length, 
The effect of gas evolution on the characteristics of crudes is also studied, part icularly 
the effects of shrinkage and viscosity. The effect on viscosity may be of importance 
when determining whether or not reconditioning work should be done. The vis: osity 
characteristics of the crude oil in both the saturated and unsaturated conditions are 
important since they, together with the viscosity of the water, will determine the pro. 
ducing characteristics of the reservoir later in the life of the field. There are not 
much data available in the literature on the effect of solubility on viscosity. Evenger 
and Muskat have given some data on viscosity variation at pressures up to 2500 
Ib./in.*, Hocott and Buckley also give data for a crude oil up to pressures of 725 
Ib./in.*. In each case a variation is found. One figure shows that an oil saturated 
with about 525 cu. ft./barrel will have its viscosity increased from 0-6 to 1-4 centipoises 
when the pressure is reduced to atmospheric. Another figure shows a comparable 
increase on an oil having a lower solubility. If a test were made on a reservoir when 
new (assuming all gas stayed in solution) and then near the end of its life, a reduction 
of 2 to 1 in productivity index factor, due to change in viscosity alone would be 
indicated. A. H. N. 


978.* Effect of Physical Properties of Oil Reservoirs on Flow Performance. ©. N. 
Kemler. Oil Wkly, 17.4.44, 113 (7), 17.—The rate of production from a green well 
can be expressed analytically as :— 


where Q = production rate in barrels/day, C = well characteristic or productivity 
index factor, P,, = reservoir or closed in bottom-hole pressure, P = pressure at sand 
face when well is producing at rate Q. This productivity index factor or well charac- 
teristic is dependent on the dimensions of the well bore, on the properties of the fluid 
produced, and on the size and permeability of the reservoir. This factor can be 
expressed analytically as follows :— 
2akbg 
r 
log, 
10g, 


C' = productivity index factor in ft.*/sec./lb./ft?. Where k= sand permeability 
in ft.2, 6 = sand or formation thickness, ft. 4 — absolute viscosity in Ib./ft.-sec. 
r,, = well bore radius, ft. r, = weli drainage radius, ft. g = 32-3 ft./sec.*. 

From this equation it can be seen that the ability of a well to produce will increase 
directly in proportion to the permeability &. Permeability is a measure of the re- 
sistance of the formation to the flow of fluid through it. The permeability will depend 
on the type of formation and on the size and method by which the pore spaces in the 
formation are connected. In the case of a sand reservoir it depends on the amount 
and location of cementing material as well as on sand grain size and packing. The 
higher the permeability the greater will be the capacity of any given well to produce. 
Permeability as considered from a production standpoint can be reduced by forcing 
material back into the formation which will either fill up the pore space or seal off 
pores immediately around the well. Such procedures are used in squeeze cementing 
and water shut-off work. Likewise, anything which will increase the size of the con- 
nection between pores will increase the permeability and the capacity to produce. 
Such practices as acidizing are to increase the size of the pore spaces immediately in 
the vicinity of the well bore, and, therefore to increase the effective permeability of 
the well. The effect of shooting, insofar as permeability is concerned, is to produce 
fractures of sufficient size effectively to increase the average permeability in the 
vicinity of the well bore. 

The paper consists of a discussion on the various factors appearing in the formula 
for productivity index. A. H. N. 


979." 
(8), 30. 
roduct 
b 
projec t 
with w! 
tion th 
water f 
spacing 
develof 
study « 
it has | 
proper. 
chance: 
increas 
direct; 
higher 
of up | 
barrel, 
order I 
cored. 

Seve 
practic 


980." | 
113 (8 
from 
terms 
examil 
obtain 
perfor 
pressu 
estima 
little 
reason 
to tha 
apply 
applic 
on pe 
ment 
For e! 
give 8 
bottor 
produ 

The 


981.* 
Mare! 
of gas 
tion 
as th 
losses 
actus 
loss i 
Aver 
on tk 
by 


| 
> 
Q= C(P,, P) 
| 


other 
in the 
Sical 
the 
uid in 


*ngth, 
ularly 
‘tance 
osity 
18 are 
pro. 
® not 
onger 
2500 
f 725 
rated 
rable 
when 
‘tion 


1 be 


vity 
and 


rac- 
luid 
be 


ABSTRACTS. 335 A 


979.* Water Flooding in the Bradford Field. A. E. Booth. Oil Wkly, 24.4.44, 118 
(8), 30. Paper Presented before American Petroleum Institute.—A brief history of 
production of the Bradford field is given, covering the period 1870-1944, and is fol- 
lowed by a description of the co-operative research project on the field. This research 
project has been primarily responsible for much more progressive effort than that 
with which it is credited. It has stimulated the interest in coring and in the informa- 
tion thus obtained; it is responsible for publication of a brochure on treatment of 
water for injection purposes that is without a peer; it has aided in the ideas of wider 
spacing and higher pressures; it brought out the original suggestion from which 
developed the present method of selective shooting ; it has educated operators in the 
study of porosity, permeabilities, oi! and connate-water content of the oil-sand; and 
it has instigated much progressive thought and experimentation outside the project 
proper. Probably the most important single item, and the one with the greatest 
chances of substantial improvement in the economic picture of water flooding, is the 
increased recovery of the residual oil content of the sand. This is being approached 
directly through better water conditioning and higher pressures, accompanied by 
higher average velocities for the wator front, together with coring and selective shoot- 
ing. High pressures mean plant pressures of 1000-1500 Ib. and sand face pressures 
of up to 2000 lb. Coring is done by three methods. Chip coring, cable-tool core 
barrel, and the diamond core. The methods are progressively more expensive in the 
order named and, in the same order, furnish more detailed information on the strata 
cored. 

Several items are discussed separately—selective shooting and plugging, pumping 
practices, ete. A. H. ON. 


980.* Reservoir Data and Production Problems. E. M. Kemler. Oil Wkly, 24.4.44, 
113 (8), 72.—Previous papers in this series dealt with data and properties obtained 
from core analysis. These properties have, whenever possible, been expressed in 
terms of quantities on which it is possible to obtain information. Since the physical 
examination of an oil reservoir is limited to that of a few cubic inches of core, the facts 
obtained from core analysis must be supplemented by performance data. These 
performance data again are limited to production information and bottom hole 
pressure data. Where reasonably accurate information on these items is available, 
estimates of future behaviour can frequently be made. Those fields where there is 
little gas in solution in the oil and which are subjected to a water drive will behave 
reasonably well with the ideal systems. In these conditions the behaviour is similar 
to that of liquid flow. While formule as normally given are for oil wells, they will 
apply equally well to salt-water disposal or water drive input wells. One important 
application of reservoir information is to the study of the effect of completion methods 
on performance. Where incomplete tests are made before final producing equip- 
ment is installed, the effects of completion operations may be difficult to predict. 
For example, a pumping test with temporary equipment will not necessarily in itself 
give sufficient data to show whether or not a well should be acidized or shot. When 
bottom hole pressure or equivalent fluid level data are taken in connection with 
production data, much information can be obtained on such tests. 
These tests are discussed. A. H. N. 


Transport and Storage. 


981.* Protective Storage at Pipeline Terminals. H. J. D’Aragon. Petrol. Engr, 
March 1944, 15 (6), 146—-150.—Attention is directed to the deterioration in quality 
of gasoline as well as actual physical loss due to evaporation during storage. Evapora- 
tion losses from conventional storage tanks with fixed cone roofs may be classified 
as those due to windage, breathing, boiling and filling. The latest information on 
losses, derived from actual tests covering a wide range of capacities and made under 
actual operating conditions, disproves the widely used assumption that evaporation 
loss is directly proportional to vapour pressure of product and surface area of liquid. 
Average standing evaporation losses, based on tank capacity, and filling losses based 
on throughput and vapour pressure of product, obtained as a result of tests conducted 
by 14 large oil companies on cone roof, gas-tight storage tanks equipped with con- 
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ventional pressure and vacuum valves, are provided. At pipeline terminals the greatest 
proportion of total loss is generally due to windage and breathing. The former can 
be eliminated by installation of pressure and vacuum valves and ensuring that roof 
seams and connections are gas tight. Breathing losses may be reduced by () use of 
variable space or expansion roofs, (6) diminishing temperature variation by suitable 
paints, water sprays, etc., (c) connecting the vapour spaces of several cone roof tanks 
to a gas reservoir or the vapour space of one tank fitted with a variable space roof. 
The manner in which such a system can be utilized to minimize breathing and filling 
losses is described and illustrated. 

The method can be applied to the storage of a variety of products simultaneously ; 
one company has manifolded tanks containing sweet and sour crudes, without ev idence 
of contamination. Except where filling and emptying rates are greatly unbalanced, 
protection is thus provided with a minimum of expenditure. Floating roofs eliminate 
filling losses but must be applied to each tank requiring protection, and cannot be 
utilized in the balancing system described above. R. A. E. 


982.* Mechanical Couplings for Pipe Lines. G. E. Szekely. Petrol. Engr, March 
1944, 15 (6), 175-180.—A description is given of the construction, installation, and 
general application of the bolted positive-seal type of mechanical coupling. Improve. 
ments which have taken place in gaskets, and their protection from deterioration due 
te contact with oil products are outlined. The ability of such couplings to accom. 
modate misalignment and absorb vibration, settlement, expansion, and contraction 
makes them useful for a variety of purposes other than pipe connections—e.g. tank 
connections, valves, pumps, engines, and compressors. 

The couplings are also eminently suitable for repairs, replacements and insertions, 
Adaptations of the normal design for specific purposes are: long couplings where 
extensive settlement or other movement may be expected, insulated couplings for 
minimizing electrolytic corrosion in certain systems, reducing couplings, boltless 
couplings and fittings which are particularly suitable to small pipings in close quarters, 
e.g., for engines, pumps, compressors, etc. 

Mechanically coupled pipelines no longer required can readily be picked up and 
relaid with a minimum expenditure of labour and material, a factor of importance at 
the present time. R. A. E. 


983.* Corrosion of Buried Metals and Cathodic Protection. M. C. Miller. Petrol. 
Engr, Part 1, March 1944, 15 (6), 208-212. Part II, April 1944, 15 (7), 101—-110.—The 
fundamental causes of corrosion of buried metals are discussed, with illustrations of 
current flow and extent of corrosion which may be expected with various combination 
of metal and soil. Consideration is given to corrosion caused by dissimilar metals, 
dissimilar soils, and by non-uniformity of metal used for underground structures. 

R. A. E 


984.* Concrete Tanks for Storage of Petroleum Products. ©. G. Munger. Petrol. 
Engr, March 1944, 15 (6), 277-278.—The pre-stressed reinforced concrete design for 
cylindrical tanks by the U.S. Navy Department has greatly increased the effectiveness 
of concrete tanks for many purposes. Such tanks require less steel than conventional 
concrete tanks and are practically free from cracking as the steel reinforcing is under 
tension and the concrete under compression. Their principal application is for 
petroleum products, so that coating of the tanks with a suitable material which will 
prevent seepage of oil through the concrete, be non-reactive to new concrete surfaces, 
be insoluble in oil products and eliminate all possibility of tank corrosion or product 
contamination, is essential. A new thermoplastic coating compound that meets 
these requirements and has been applied with success to a large number of oil tanks 
and to the interior of concrete ships, is known as Amercoat. It is manufactured by 
the American Pipe and Construction Company and is a compound of vinyl synthetic 
resins combined with solvents and non-toxic, non-reactive pigments. 

The compound may be applied cold with spray or brush to give a satisfactory 
impermeable coating. Results of tests with a variety of products indicate the satis- 
factory inertness, adhesion, resistance to abrasion, etc., of the coating material. 

R. A. E. 
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985.* Shipment of Packed Petroleum. 2. Fire Prevention and Fire Fighting. Anon. 
Petroleum, May 1944, 7 (5), 70.—This part briefly relates several warnings relative 
to fire prevention. Leakage from containers in ship holds and the risks therefrom 
are discussed. The necessity of adequate ventilation is emphasized and precautions 
relative to ships’ ventilators are given. 

The National Fire Service provide a fire-fighting unit whenever a ship loads packed 
petroleum and the Sea Transport Division supply all ships they charter with fire 
fighting equipment selected in accordance with the type of cargo being carried. This 
equipment is self-contained and does not have to rely on engine room pumps or fixed 
deck service lines. The National Fire Service train ships’ crews in the operation of 


such equipment. Thirty illustrations from the official film on this subject are shown. 
W. 


Cracking. 


986. Patent On Cracking. International Catalytic Oil Processes Corp. E.P. 557,207, 
10.11.43 Appl. 20.11.41—During the catalytic cracking of hydrocirbon oils, such 
as gas oil, the oil is separated into a light and a heavy oil and a fresh or regenerated 
silica-magnesia catalyst is suspended in the light gas oil fraction. The suspension 
is continuously fed to a reaction zone operated at a temperature above 900° F. 
Catalyst is separated from reaction products and employed without regeneration in 
the cracking of the heavier gas oil fraction. H. B. M. 


Polymerization and Alkylation. 
987.* Propane Refrigeration for Alkylation Units. Anon. Oil Gas J., 13.4.44, 42 


(49), 128.—A description is given, with flow sheet and photographs, of the operation 
of propane refrigeration units, of capacity 12,000 B.T.U. per hr., installed to obtain 
temperatures of 50° F. or below in the reaction zone of sulphuric acid alkylation 
plants. Make-up propane is obtained from the alkylation unit depropanizer, being 
treated with caustic soda to remove SO,, and dried with calcium chloride, while air 
is removed by continuous venting from a small refrigerator vessel or pipe, into which 
is bled a small quantity of vapours from the receiver. Oil is similarly removed by 
bleeding a small quantity of liquid from the propane accumulator drum back to an 
alkylation unit surge drum, operating at a lower pressure than the propane drum. 
The propane flow is similar to that for any other refrigerant, the compressors being 
designed for a suction pressure of about 57 lb. per sq. in. when propane is evaporated 
at 35° F. and a discharge pressure of 175 lb. per sq. in. Water at a maximum tem- 
perature of 80° F. is used to condense the propane at 90° F. The compressors are 
operated on natural gas or propane if required. Cc. L. G. 


Refining and Refinery Plant. 
988. Thiophenol in Cracked Gasoline. G. S. Windle. Rejfiner, February 1944, 23 


(2), 41-45.—The paper deals with the problems which arose in the refining of Bahrein 
cracked naphtha due to the presence of acidic sulphur compounds, and discusses the 
methods of isolating, identifying, and eliminating thiophenol. The effect of 
thiophenol on gasoline quality and its behaviour in sweetening operations are fully 
explained. 

In the caustic treating of naphtha for hydrogen sulphide removal, the extent of 
removal of thiophenol is a function both of the quantity of caustic applied and of the 
type of contacting equipment used. Originally the caustic scrubber at Bahrein was 
the conventional single-stage conflow type of equipment. No difficulty resulting 
from failure to remove thiophenol was observed, but the proportion of caustic applied 
was excessive. By installation of a two-stage counterflow caustic scrubbing unit the 
efficiency of the caustic in hydrogen sulphide removal was improved as expected, but 
the extent cf thiophenol removal was reduced. Mixtures of sodium sulphide and 
sodium acid sulphide are not suitable for thiophenol removal. The analyses for the 
acid oils in typical first- and second-stage caustic reactors over an extended period 
showed an abrupt increase in concentration when the caustic was first used, followed 
by a steady decline from 1% to nil as the caustic availability was reduced from 70% 
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to 40% through hydrogen sulphide absorption. The non-volatile neutral oil remain. 
ing after steam distillation of the acidified caustic was constant at about 0-6%, within 
this range, but disappeared within the range of 40 to 25% caustic availability. These 
variations in concentration conform to the principles of selective absorption and are 
consistent with tho relative strongths of the acids removed by the caustic. Thus, 
when using two stages of contacting and rejecting caustic at 40% availability or less, 
hydrogen sulphide absorption in the first-stage caustic tends to reject all the acid 
oils back into the gasoline phase, thus throwing a larger burden of acid oil removal on 
the second stage of the system. 

To avoid excessive reagent consumption and still obtain the desired removal of 
thiophenol in the caustic neutralization, the system finally adopted at Bahrein 
refinery comprised lim» treatment of the clay-treated naphtha for hydrogen sulphide 
removal, followed by caustic contacting for removal of the thiophenol. A. H. N. 


989. Design of Foundations For Elevated Towers. S. Garnett. Refiner, February 
1944, 23 (2), 46-54—-When the bottom of a tower is set at an elevation of 15 feet or 
more above ground it is not economical to use a solid concrete pedestal as a foundation, 
In such cases the tower is either fitted with a skirt to bring its base to approximately 
ground level, or it is supported on a frame of either structural steel or reinforced 
concrete. This article deals with the design of a reinforced-concrete frame foundation 
for such conditions. 

The principles of design and calculations of different loads under different loading 
conditions are given, and then an example is worked out in detail to illustrate the 
methods. A. N. 


990. Wooden Core in Storage Reel Protects Welding Cable. Anon. Refiner, February 
1944, 23 (2), 77—One company welder, in attempting to determine why his cables 
were prematurely becoming hard and brittle, even though they were handled carefully 
and kept wound on small spools, discovered the cause to be associated with the fact 
that the spools had steel cores. Lending weight to this evidence was the observation 
that the inner layers of the cable, even though much less used and seldom exposed 
entirely to weather, were the first to show evidence of stiffening and embrittlement. 
Not only did the heavy rubber insulation crack, but the copper wire itself would 
ultimately become brittle and eventually would break within the insulation upon 
being used or flexed in removing it from the reel. Believing that the intense field 
set up by the direct current around the steel core in the centre of the spool might be 
creating heat and other electromagnetic conditions, causing rapid deterioration, a 
wooden core was turned out and mounted in the reel in place of the steel core. Almost 
immediately, a change was noticod. The majority of the foregoing troubles vanished, 
and the cable, since the cores were changed, now remains soft and pliable down to 
the last turn in the centre of the reel. This prolonging of the useful life of conductor 
cables has been the cause of substantial savings in electric welding equipment upkeep. 
A. 


aX. 


991. Maintaining Wartime Compressors At Peak Operating Capacity. B. Thiel. 
Refiner, February 1944, 23 (2), 78.—Hints are given on maintenance of compressors. 
A. H. N. 


992. Refinery Cleaning Problems. R. W. Mitchell. Part 1. Oil Gas J., 10.2.44, 
42 (40), 70: Part 2. 17.2.44, 42 (41), 65.—Cleaning problems on a refinery are 
outlined, and the methods and materials that enable cleaning to be satisfactorily 
and economically accomplished are discussed. Cleaning materials should be safe to 
handle and to use. Caustics have poor wetting and penetrating powers, but a range 
of materials can be obtained which have these properties in a marked degree. They 
are also easily washed off after their action and are less hazardous in use. The clean- 
ing methods should be simple and involve the least technical supervision. The cost 
of the cleaner relative to time and labour should be studied. A cleaner costing twice 
as much per pound as another can, and often does, clean more feet of surface or so 
many more units per pound consumed, that it is clearly most economical. Charts 
are given showing (1) the pH range of industrial cleaners; (2) Solutions containing 
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buffer solutions showing a much wider range of concentration for a given pH range 
than unbuffered solutions; (3) A curve showing the relationship between pH of the 
cleaning solution and the time required for thorough cleaning of surfaces. 

The cleaners prescribed for the cleaning operations are: (a) heavy duty cleaners 
8 oz. gal. or (6) 50/50 solution; (c) solvent types of soaps, | teaspoon/gal.; (d) inhi- 
bited acid cleaner, 33% solution; (e) compounded alkaline cleaner, 6 oz./gal. pH 
2-5. 

Sections dealing with the cleaning of storage tanks interiors using type (a) cleaner ; 
exteriors, type (c); paint removal, type (a); heat exchangers, type (a); plant columns, 
type (a); coolers, type (d); barrels, type (a4); pipes and equipment types (a) and 
(b); floors, type (c). 

The methods of application, temperatures employed and subsequent — al of the 
used cleaner, are described. &, 


993. Soda-Methanol Reagent Removes Mercaptans Quantitatively. F. C. Moriarty. 
Oil Gas J., 30.3.44, 42 (47), 82, 85.—At a refinery at Kevin, Mont., the doctor treaters 
have been replaced by a Unisol treating unit in which mercaptans are removed from 
Dubbs cracked gasoline by extraction with a concentrated solution of caustic soda 
containing methanol. When using doctor solution, a loss of 1 to 2 octane numbers 
resulted and it was necessary to add 1-1 c.c. of T.E.L. to produce 74 O.N. gasoline, 
and this could not be reached if any substantial quantity of straight-run gasoline 
were present, nor could an 80 O.N. gasoline be produced. With the Unisol process, 
the mercaptan content is reduced from 0-06-0-11 to 0-007%, the total sulphur being 
reduced correspondingly, giving a large increase in T.E.L. susceptibility, as well as 
an actual increase of one half O.N. It is now possible to reach 80 O.N with 3 c.c. of 
T.E.L., while a blend containing 10%, straight run can be brought to 75 O.N. with 
0-65 c.c. of T.E.L. Treating losses have been reduced by about 1-5%. The reagents 
cost below 0-5 cent per bri., and labour costs are low. Apart from some corrosion, 
no process difficulties have been experienced even in the very low temperatures pre- 
vailing. The product has an excellent inhibitor susceptibility, 0-007% of U.O.P. 
inhibitor No. 4 increasing the induction period by approx. 250 minutes, while the copper 
dish gum content is below 10 mg. The process shows a total saving including the 
appreciated value of the gasoline, of $30,000 p.a. Cc. L. G 


994.* Unisol Process for Treating Gasoline. F.C. Moriarty. Petrol. Engr, April 
1944, 15 (7), 150-152.—A Unisol treating unit has been operating in the refinery of 
the Big West Oil Co., Montana, processing approximately 550 bri. a day of cracked 
gasoline from a Dubbs unit. Previously, doctor treatment was employed involving 
reduction in octane rating of the gasoline, a rather heavy treating loss, and rendering 
preduction of ethyl grade gasoline (then 80 octane number) impossible. Installation 
of the Unisol unit enabled reduction in mercaptan content of the gasoline from 0-06— 
0-11% to an average of 0-0007% ; production of 80 octane gasoline with 3 mls. T.E.L. 
per gal. from the cracked gasoline; production of 74 octane gasoline when including 
all straightrun gasoline produced ; a lower T.E.L. addition than previously required 
for the treated cracked gasoline to give 74 octane grade; reduction in treating losses. 
The Unisol treated gasoline usually becomes doctor sweet, or nearly so, after standing 
a few days in storage. There have been no process difficulties, but corrosion in the 
bottom of the caustic recovery section, made of carbon steel, is severe and requires 
considerable maintenance and repair. This will be eliminated when nickel-clad steel 
is available. Methanol losses are less than 2 gals. a day and total reagent costs 
below $c. per brl. treated. 

Cost of installation was $20,000, and total savings plus appreciation in product 
values are estimated to be $30,000 a year. R. A. E, 


995.* Mercapsol Process for Gasoline Treating. B. L. MacKusick and H. A. Alves. 
Oil Gas J., 13.4.44, 42 (49), 126.—In the Mercapsol process, mercaptans are removed 
from gasoline by countercurrent extraction with caustic soda solution containing as 
solutizer, high boiling tar acids, naphthenic acids or cresols etc. Regeneration is 
effected by diluting and boiling to the original volume. A 5000-brl. per day Mercapsol 
treating unit has been in operation for 4 years with successful results, reducing mer- 
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captan sulphur from straight run Penna gasoline and cracked gasoline by 77%, and 
93% respectively, and giving a slight increase in clear O.N. and definite increase in 
lead response. ‘The process removes mercaptans in one operation, using a low treating 
ratio, while the solution is cheap, readily available, and may be regenerated indetinitely, 
and is no more dangerous to handle than caustic soda. Operation is simple, and operat. 
ing conditions mild, while existing doctor or caustic washing equipment can be readily 
converted. A flow sheet is given together with refining data on cracked gasoline from 
a pilot plant and on straight-run and cracked gasoline from the commercial wnit, 
C. L. G, 


996.* Allies Aviation Fuel Needs Supplied by More than 170 Units. Anon. 0jj 
Gas J., 13.4.44, 42 (49), 157.—To increase the production of 100 O.N. aviation gasoline 
from 40,000 brl. to present requirements (estimated at considerably more than 500,000 
brl. per day) the construction of over 170 units has been completed or put in hand 
at a cost of $900,000,000. These include 60 catalytic crackers, fluid catalyst, 'T.C.C, 
and Houdry, producing aviation base of 80 O.N. which may be catalytically retreated 
to produce a more highly aromatic, more saturated product. 60 alkylation units 
combine isobutane and other iso paraffins with butene or isobutene to form iso-octane 
or alkylate of 90-95 O.N. The isobutane required is supplied by 31 isomerization 
units in addition to that from catalytic units, natural gasoline plants or distillation 
units. isoPentane of 92-93 O.N. is obtained by concentration of natural gasoline 
and light fractions of crude. Cumene, toluene, and benzene are being synthesized 
or concentrated from suitable stocks. Selective catalytic polymerization is used 
to produce iso-octene from butenes for hydrogenation to hydrocodimer. A list is 
given of the 100 octane units operating or under construction, showing company 
and plant location, type, and completion date of units. Cc. L. G. 


997.* Solvents Carry the Load in Quaker State’s New Lubricating Oil Plant. EF. EF. 
Ebner and F. T. Mertens. Oil Gas J., 13.4.44, 42 (49), 173.—A description is given, 
with flow-sheet, operating data, and photographs, of a new furtural solvent extraction 
plant, an MEK-benzol solvent dewaxing plant and wax production plant at the 
Quaker State Oil Refining Corp. at Emlenton, Pa. The solvent dewaxing and wax 
recrystallization process sections are separate and may be operated in parallel or in 
series. Reduced wax distillate of pour point 90° F. is dewaxed to a pour point of 
about 0° F., yielding about 20% of slack wax of 125° F. melting point and 6%, oil 
content, which is mixed with additional solvent and deoiled at 30° F., giving a wax 
of melting point 130—-132° F. and an oil content of well below 1%. Alternatively, 
Pennsylvania cylinder stock is dewaxed to 0° F. pour point, yielding a petrolatum of 
128° F. melting point with 8% oil content. This petrolatum is recrystallized at 60° 
F. to yield a microcrystalline wax of high melting point and oil content below 0-5°,,. 
A range of neutral and heavy oils of varying pour point and of crystalline waxes of 
melting point from 110° to 140° F. and microcrystalline waxes of melting point 110° 
to 160° F. or higher can be produced. The dewaxed oils pass to the furfural extraction 
unit which has a capacity of 1000-1750 brl./day, the extraction tower containing 
8 nests of Raschig rings, each 5 ft. in depth, down which furfural flows at 200—300° F. 
Using 160% of furfural by volume, yields of 92% of neutral oil of viscosity index 
113 or of 94% of cylinder stock of viscosity index 105 are obtained. Cc. L. G. 


998. Patents on Refining and Refinery Plant. J. G. Fife. E.P. 557,290, 15.11.43. 
Appl. 26.1.42. Contaminants can be removed from refined or used mineral oil or 
wax by mechanically mixing with them a solid adsorbent material. During the pro- 
cess the mixture is heated in a closed container under vacuum at a temperature below 
the flash point of the finally treated wax or oil to drive off low-boiling impurities. The 
absorbent material adsorbs high boiling impurities. 


Shell Development Co. E.P. 557,315, 15.11.43. Appl. 29.4.42. In the refining 
of sour hydrocarbon distillates containing mercaptans and stronger acids, mercaptans 
are absorbed into an aqueous alkaline solution containing a solutizer. A spent 
solution is thus obtained which is regenerated by steam stripping. An improvement 
is effected in the process if the hydrocarbon distillate is treated with an aqueous 
solution of caustic alkali freo from solutizers, to remove acids stronger than mercaptans. 
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The resulting distillate is then treated to remove from it alkaline water-soluble im- 
purities. Afterwards it is further treated with the aqueous caustic alkali solution 
and solutizer. 


J.S. Highfield. E.P. 557,397, 18.11.43. Appl. 17.6.42. An apparatus is described 
for treating liquids with solids in suspension in order to clear or clean the liquids. 
It can be used for the cleaning and purification of oil., For this purpose a finely 
divided solid such as Fuller’s earth is suspended in the oil for a considerable period 
during or after heating, and tho oil while hot is subjected to a stripping operation. 
Afterwards it is cooled and filtered. H. B. M. 


Chemistry and Physics of Hydrocarbons. 
999. The Viscosity of Pure Liquids. I. Non-Polymerized Fluids. KR. M. Barrer. 


Trans. Faraday Soc., 1943, 39, 48-59.—The Arrhenius equation (y = noe”4'*T) is 
used in a study of the viscosity of many pure liquids of all kinds. Variations of EZ, 
(the energy of activation) with the nature of the liquid; and of E, and -log n with 
chain length in some homologous series are discussed. 


Consistent functional relations are found between -log n, and E, or ry which are 


independent of the nature of the liquid for liquid permanent gases, a-polar liquids, 
polar liquids, hydrogen and hydroxyl bonded liquids, non-polymerized ionic melts, 
and liquid metals. The data approximate to the general viscosity function 7 = 
371 x 10% e23£4/RT poises. 
These properties are satisfactorily accounted for by the zone theory of viscous flow. 
Cc. F. M. 


1000. The Viscosity of Pure Liquids. I. Polymerized Ionic Melts. R. M. Barrer. 
Trans. Faraday Soc., 1943, 39, 59-67.—The considerations of Part I (see previous 
abstract) are extended to polymerized ionic melts for which E, may be very large and 
frequently depends on temperature. 

The number of degrees of freedom involved in each zone and the total energy per 
activated degree of freedom necessary for flow to occur are estimated for typical 
glasses, liquid metals, simple ionic melts, a-polar and polar or hydroxyl bonded fluids. 

The range of the Arrhenius energy of activation is compared for viscous flow, 


diffusion in solids or liquids, relaxation phenomena, and chemical reactions. 
C. F. M. 


1001. The Softening of Thermoplastic Polymers. Part 1—Theoretical. R. F. Tuckett. 
Trans. Faraday Soc., 1943, 39, 158-168.—The general deformation produced in an 
amorphous high polymeric material by a given stress is analysed into three components 
(termed ordinary elastic, highly elastic and viscous), each dependent on molecular 
size, structure, temperature, and duration of stress. 

It is shown that the various empirical softening-point tests in current use measure 
either the flow properties of the material or the temperature at which high elasticity 
develops. A typical flow-property test, the modified Kraemer-Sarnow, is analysed 
further, and a relation between molecular size and softening temperature is predicted 
and shown to hold experimentally in the case of the polyvinyl! acetates. 

A critical survey of several recent estimates of polymer viscosities is given, it being 
shown that the viscous properties of such systems have often been confused with 
highly elastic ones. Cc. F. M. 


1002. Application of Unit Operations to Fractionation and Other Vaporization Pro- 
cesses. Part 1. R. L. Huntington. Refiner, February 1944, 23 (2), 57-60.—The 
phase rule is defined as :— 

F 4+ P= C+ 2, where F = the number of degrees of freedom which a system 
may have, such as temperature, pressure, and the composition of any component 
in any one phase. When a certain number of degrees of freedom has been assigned to 
a system, it is said that the system is fixed. P = number of phases in the system. 
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A phase is any homogeneous mixture, such as vapour, liquid, or solid phase, 
Ordinarily, there is only one vapour phase, while there may be two or more liquid or 
solid phases present. C = the number of components or chemical compounds which 
are required to make up the system. This rule applies only to systems in which the 
different phases are in equilibrium with each other. 

The rule is illustrated by studying conditions in a steam boiler. A. H. N. 


1003. Synthesis of Gasoline from Carbon Monoxide and Hydrogen at Atmospheric 
Pressure. F. Fischer. Refiner, February 1944, 23 (2), 70-76; translated from 
Brennstoff-Chemie, 1935, 16, 1-11.—The elementary chemistry of the synthesis and 
of the primary reactant gases is discussed. The production of Kogasin and its 
properties are then studied. The utilization of Kogasins as fuels and lubricants jg 
then very briefly indicated. A. H. N. 


Analysis and Testing. 
1004.* The Constitution of Petroleum Oils. Part 2. Hydrogenation Results. A. vy. 


Brancker. Petroleum, May 1944, 7 (5), 80.—For Waterman analysis the roquire. 
ments are: (1) Aniline point by the I.P. method (or, for coloured oils, the special 
tube of Williams and Deans (Industr. Engng Chem. (Anal. Edn.), 1942, 14, 63); (2) 
Density at 20° C. (pyknometer); (3) Refractive index at 20° C. (Abbe instrument); 
(4) Molecular weight (Camphor method), better results are obtained by using the 
modified cryoscopic equation of Brancker, Leach, and Daniels (Nature, 1944, 153, 
407) for the depression constant K,. 

The results of work and the Waterman analyses are given on three lubricating oil 
fractions A, B, C, each of which is solvent extracted with SO,; and also on two 
aromatic-free oils prepared from A and B raffinates by exhaustive acid treatment. 
These show there is a concentration of aromatics in the extract, and no aromatics in 
the acid-treated raffinates. The raflinates contained 5-4% aromatic rings and 63-3%, 
paraffins, compared with 11-4% aromatics and 55-6% paraffins in the distillate. The 
naphthene content shows smaller variation in the four oils, i.e. the distillate, the 
raffinate, the extract, and the aromatic-free oils. 

The extract from A was vacuum fractionated into 10 fractions. The results and the 
Waterman analyses are tabulated. These show that fractionation is inadequate for 
segregating the groups. 

Another set of results on the re-extraction of extracts are given, but even this did 
not afford aromatics as high as would be expected. ‘‘ Whatever may be the criticisms 
of the Waterman method, it is considered that it affords a valuable means of com- 
parison of refining processes, and does give an indication of the comparative distribu- 
tion of the three main groups of hydrocarbons.” 

There is a discussion on the Waterman results and how the group structures would 
be affected by solvent extraction and chromatographic absorption. 

This leads up to the subject of ring homogenicity, which is also discussed. In 
accepting ring homogenicity as a basis, the obtaining of aromatic concentrates by 
absorption or solvent extraction can be explained by assuming that an extract consists 
of ring hydrocarbons which may be mono-, bi-, or polycyclic, but not a mixture of 
all, and that these rings have associated with them alkyl groups of different chain 
lengths. When paraffin chains contain sufficient numbers of C atoms, the balance 
is on the side of paraffinicity, and when the chains contain only a small number of 
C atoms, the aromatic properties of the molecule predominates. This conception 
may have to be modified in the future. 

The raffinate figures given do not mean that the paraffins are separate compounds, 
the paraffinic part of the oil must be combined in some way with the cyclic hydro- 
carbons either as long-chains or links between rings, or a large number of alkyl groups 
(of few C atoms). 

As no diene number was obtained with the aromatic extracts, it is suspected that 
conjugation in the aromatic rings is masked by alkyl groups, or evidence of its presence 
is prevented by steric hindrance. 

Two types of hydrogenation vessels are illustrated and described, and an ingenious 
mounting is shown for oscillating the reaction vessel. Results of hydrogenating 


napht 
reduc 
cating 


exper 
concl! 
to th 
all ca 


of the 
scop) 
analy 
X- 
to th 
and © 
are: 
comp 
On tl 
Ek 
be de 
The | 
the d 
only 
Ma 
be us 
takes 
En 
being 
ticule 
of th 
minu 
UI 


more 
hour: 
In 
of m 
wit 
grou 
the e 
pure 
and 
infra 


but 1 


reson 
nucle 
Hoch 
| 
of m 
dryir 
unsa! 
the c 
Ra 
Cook 
Chen 
of a: 
of 
time 
sciss 


phase, 
uid or 
which 
*h the 


uire- 


ABSTRACTS. 343 A 


naphthalene and lubricating oil A extract, in the presence of 8% Raney Ni, and 8% 
reduced NiO, at various temperatures, are shown in graphs. The results with lubri- 
cating oil A extract, completely hydrogenated after 10 consecutive runs, and other 
experiments, confirmed Watermans charts, and verified his constant 0-85. It is 
concluded from these results that the Watermans charts and constants are applicable 
to the petroleum oils studied, and afford a valuable method of group analysis. In 
all cases hydrogenation turned coloured oils to water-white products, suggesting that 
resonances in these oils is due to the chromophore group -C— C- present in the aromatic 
nuclei, which groups become saturated on hydrogenation. W. Hz. C. 


1005.* Radiation, the New Petroleum Analytical Tool. C. H. Schleseman and F. P. 
Hochgesang. Oil Gas J., 13.1.44, 42 (36), 41-44, 49, 72, 75, 76.—A review is given 
of the principles, uses, and limitations of X-ray and electron diffraction, mass spectro- 
scopy, emission spectroscopy, Raman, ultra-violet, and infra-red spectrography for 
analytical purposes in the petroleum industry. 

X-ray diffraction can be used to identify crystalline solids, and has been applied 
to the identification of inorganic deposits found on valves, bearings, oil filters, etc., 
and of addition agents if obtainable as crystalline solids, catalysts, etc. Its limitations 
are: (1) necessity for sample to be crystalline, (2) empirical nature of results requiring 
comparative data, (3) insensitivity to traces and unsuitability for complex mixtures. 
On the average, 5 hours is required for the test and 1 hour for the calculations. 

Electron diffraction is used to study surface phenomena which may be too thin to 
be detected by X-ray diffraction, owing to the intense penetrating power of the X-rays. 
The maximum resolution is of the order of 0-01 micron, an important feature being 
the depth of focus obtained in electron micrographs. An exposure of a few minutes 
only is required, the necessary calculations taking about an hour. 

Mass spectroscopy is used for the analysis of light hydrocarbon products, and should 
be useful for the analysis of surface gases in petroleum prospecting. The analysis 
takes 15-30 minutes, but the calculation may require several hours. 

Emission spectrography is used for the identification of metals and metalloids, 
being capable of detecting a few parts per million of ¢.g. impurities and being par- 
ticularly useful for alkali detection. Quantitative analysis can be made by comparison 
of the spectrograph with those from known metals. Analysis time varies from a few 
minutes to several hours. 

Ultra-violet absorption spectroscopy can be used for the identification and estimation 
of molecules containing resonating groups, in particular aromatic hydrocarbons, 
drying oils, and resins. The location of side-chains and the presence of conjugated 
unsaturated groupings can be determined. The analysis requires about } hour, but 
the calculations may take several hours. 

Raman spectrography is limited to the identification of mixtures containing not 
more than 5 components and which do not fluoresce. The analysis takes several 
hours, and quantitative determinations are very complicated. 

Infra-red spectrography is being applied to an increasing extent for the analysis 
of mixtures of light hydrocarbons which do not contain more than 4 components 
(owing to the complexity of the spectrograph), and for the determination of functional 

groups in the molecule. The analysis requires from a few minutes to an hour, while 
the calculation may require one hour. Difficulties arise in the obtaining of absolutely 
pure compounds for reference, in the measurement and amplification of the radiation, 
and in obtaining suitable materials for prisms and windows which will transmit 
infra-red radiation without selective absorption. Sodium chloride is generally used 
but water vapour and carbon dioxide must be excluded or corrected for. 
Cc. L. G. 


1006. An Efficient Low-Holdup Laboratory Column. J. R. Bower, Jnr., and L. M. 
Cooke. Refiner, February 1944, 23 (2), 63-66. Paper reprinted from Ind. Engng. 
Chem. Ind. Ed., April 15, 1943.—The column described contains a packing consisting 
of a narrow strip of wire gauze twisted to produce a series of vertical plates at an angle 
of 90° to each other. A strip of 50 (or 60 x 40) mesh Monel-metal-wire gauze (1-5 
times the length of the glass column) was cut from a sheet of this material with heavy 
scissors. The width of the gauze should be approximately two wire strands greater 
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than the diameter (4 x 6 mm.) of the tube to be packed. The two outside longitudinal 
strands were then removed and the projecting lateral strands bent back in one direc. 
tion until the strip fitted tightly in the glass column. The gauze strip was then 
ready for twisting. This was accomplished by use of two pairs of round-nosed pliers, 
the nose of one pair of which had been ground to a thickness of about 0-15 em. (0-06 
in.) The top of the gauze strip was gripped tightly with the thin-nosed pliers, and 
0-3 em. (0-125 in.) away with the standard pliers, and the strip was then twisted through 
90° with a simultaneous compression force, so that when the two pliers were at an 
angle of 90° they were touching each other. This resulted in the formation of two 
flat vertical planes at 90° to each other, separated by two horizontal, opposed quadrants. 
The further twisting of the gauze strip was accomplished by gripping it just below the 
first bend with the thin-nosed pliers and 0-3 cm. (0-125 in.) below that point with the 
standard pliers. The twisting (in the same direction as the first turn) and com. 
pression motions were then carried out as described above. This entire process was 
repeated until the whole strip had been converted into a series of about 0-3 em. (0-125 
in.) vertical gauze platelets. 

The method of insertion using oleic acid as lubricant, and the operation of the 
column are fully described. A. H. N, 


1007.* A Laboratory Timing Clock. Note by G. F. Smith. J. Chem. Soc., 1944, 
113.—A simple device is described which eliminates the loss of accuracy incurred 
when a series of successive events are timed without stopping the clock. The seconds 
hand of the electric clock carries a rider which is disengaged by an electromagnet 
when a tapping key is depressed. After noting the reading given by the rider it is 
then re-engaged with the hand of the clock ready for the next measurement. It is 
claimed that at least four readings per minute can be made by this means with an 
accuracy of about $ sec. C. F. M. 


1008.* Use of Mass Spectrometry in Routine Analysis of Refinery Gas Samples. J. (. 
Schaafsma. Oil Gas J., 6.4.44, 42 (48), 57.—A brief description of the General 
Petroleum Corporation’s Mass Spectrometer is given. Any light hydrocarbon 
mixture can be analysed provided the pure constituents are available for the 
calibration. 

n- and iso-pentanes and total pentanes are easily determined. Traces of C, hydro- 
carbons (0-1-1%) can be estimated with sufficient accuracy without going through 
the complete calculations required to separate these constituents. Oxygen and 
nitrogen can be accurately determined. CO, interferes badly with certain hydro- 
earbon peaks and is removed before the analysis. 

The accuracy of the instrument is discussed and the results obtained by two com- 
panies, on the same samples, are shown to be highly satisfactory. Other work has 
shown that 0-1—0-3% of heavy ends, i.e. pentanes and hexanes is present in samples 
that were not recorded by conventional methods. 

Elapsed time, man hours, samples per shift and long and short methods of analysis 
are discussed, and a table shows the times required for a complete analysis, and for 
the key components only, on samples from a gas plant and from an alkylation unit 
processing butenes and pentenes together. The results from the alkylation unit are 
compared with the times taken by the conventional low-temperature fractionation 
and acid absorption method. 

Instrument time is usually 30 minutes for all types of samples, but calculation 
times differ widely. Determination of a single paraffinic constituent varies from 
5 to 10 minutes, depending upon whether an isomer is present. Calculations for all 
components of a C,—C, paraffinic gas takes 30 minutes, the presence of iso- and n- 
pentanes may add another 10 minutes. A cracked C, through C, gas, requires about 
1 hour calculating time owing to the presence of olefins, and the presence of appreciable 
amounts of pentenes may add from }-1 hour, depending on whether they are calculated 
as a total or as individual pentenes. 

About | hour per day, on an average, is spent in calibrating the instrument. A 
complete calibration is only needed each two weeks, but a n-butane check is made 
daily and takes less than 30 minutes. A complete analysis of a cracked gas containing 
no pentanes would require :— 
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Elapsed time, minutes. 
Introducing samples . 5 
Making run from Mass 10 to Mass 66 20 
Making run from Mass 4 to Mass 4. 5 
(H, requires weaker magnetic 

Calculation for all components 60 

Total 95 


For comparison, a short method for iso-butane-propane, from a Depropanizer 
(Masses 40-60) would require 25 minutes, the calculating time by inspection (included) 
being 5 minutes. 

Short methods save much time in cases where operations can be controlled on the 
basis of one or two key components, i.e. iso-butane and propane from a Depropanizer. 
Two short cuts are explained. Calculation by inspection is extremely useful to deter- 
mine up to 5% of undesirable heavy constituents caused through improper plant 


control. 
A comparison of results of gas analyses, by combined fractionation and acid absorp- 


tion, and by the mass spectrometer, is shown. W. H. C. 

1009. Use of Mass Spectrometer in Analysis of Refinery Gas Samples. J.G. Schaafsma. 

Petrol. Engr, April 1944, 15 (7), 136-144. See Abstract No. 1008. R. A. E. 
Motor Fuels. 


1010. Effect of War-time Fuel Developments upon Post-War Fuel Problems. A. T. 
Colwell. J. Soc. aut. Engrs, 1944, §2 (1), 1-12.—The author has interviewed 81 of 
the leading oil and automobile engineers of America to obtain their views on probable 
trends in post-war fuels and automobiles. 

The weighted average opinion leads to the following conclusions :— 


(1) No new models will be on the market for at least 18 months after the war. 
(2) It is anticipated that a portion of present high-octane capacity—about 
10% of total fuel capacity—will be av ailable for automobiles if it can be utilized. 
There i is no object, however, in using high-octane fuel in an engine not designed 
for its use. It is hoped that two grades of gasoline will eventually satisfy all 
demands, but immediately after the war four grades will probably be marketed— 
viz., aviation of 100 octane and 100 octane plus; premium of 85-87 octane; 
regular of 75-77 octane; and third grade of 70 octane for tractors. 

(3) Compression ratios of higher than 8-1 are not expected. Although 
limited gains in power are possible, successive increases in compression show 
diminishing returns, and pre-ignition rating, as distinct from detonation rating, 
might be necessary. 

(4) The medium size car will aim at 25-30 m.p.g., but the very small car is 
not foreseen. Economy may be achieved by the use of a 4-cylinder engine in 
some cases. The general aim will be towards economy rather than super 
performance. 

(5) Higher compression pressures and temperatures will require improved 
lubricants with better characteristics such as higher V.I., less sludging and oxida- 
tion, and more resistance to breakdown under increased pressures and tem- 
peratures. 

(6) Supercharging is expected to be used on some heavy duty vehicles, but not 
on automobiles as long as economy is the dominating factor. 


Considerable data in the form of tables and graphs are given to support the opinions 
expressed. Cc. H. 8. 


1011. Patents on Motor Fuels. Shell Development Co. E.P. 556,803, 22.10.43. 
Appl. 4.2.42. In the isomerization of saturated hydrocarbons containing from 4 to 
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9 carbon atoms, the saturated hydrocarbons are contacted under isomerization con. 
ditions with a catalyst containing a small proportion of an anhydrous aluminium 
halide and a major proportion of activated alumina. 


Anglo-Iranian Oil Co. E.P. 556,894, 27.10.43. Appl. 2.10.40. In the production 
of branched-chain alkanes, normal alkanes in vapour phase and an aluminium halide 
catalyst are contacted with porous or sorptive substances or surfaces at a reaction 
temperature not greater than 250° C., and determined according to the feedstock and 
the desired product. 


Anglo-Iranian Oil Co. E.P. 556,895, 27.10.43. Appl. 1.7.41. A process is de. 
scribed for the production of branched-chain alkanes by the catalytic treatment of 
normal hydrocarbons containing more than 3 carbon atoms in the molecule. Volatile 
catalysts are used, e.g. an aluminium halide, having activity in hydrocarbon isomeriza.- 
tion reactions and having a measurable vapour pressure at or below the reaction 
temperature. 


Anglo-Iranian Oil Co. E.P. 556,896, 27.10.43. Appl. 1.7.41. Branched-chain 
alkanes are produced from a normal alkane containing 4 or more carbon atoms in 
the molecule by employing an aluminium halide as catalyst and contacting the normal 
alkane at isomerization reaction temperature in the reaction vessel successively with 
the catalyst and porous or sorptive surfaces. The process relates particularly to the 
production of branched-chain alkanes from normal butane or normal pentane, includ- 
ing hydrocarbon mixtures contafhing a portion of such normal hydrocarbons. 


Anglo-Iranian Oil Co. E.P. 556,897, 27.10.43. Appl. 1.7.41. A process is de- 
scribed for the catalytic isomerization of a normal alkane containing more than 3 
carbon atoms in.the molecule, in the presence of an aluminium halide as catalyst. 
The normal hydrocarbon feedstock containing a predetermined amount of water is 
contacted before isomerization with an aluminium halide under conditions in which 
a corresponding proportion of the halide reacts with the water of the feedstock. In 
this way the feedstock is dried and a corresponding proportion of hydrogen halide is 
produced for maintaining the activity of the catalyst. H. B. M. 


Lubricants and Lubrication. 


1012. The Heat of Adsorption of Long-Chain Compounds and their Effect on Boundary 
Lubrication. J. J. Frewing. Proc. Roy. Soc., 1944, A, 182 (990), 270.—By the 
application of the conventional mathematical treatment of unit process rates, it is 
shown that the equilibrium state of an adsorbed film of a polar body at the interface 
between a solution of the polar body and a metal surface would be expressed by the 
relationship : 


where K = equilibrium constant ; k, = the rate constant for the adsorption process ; 
k, = the rate constant for the solution process; x= fraction of surface occupied by 
adsorbed molecules ; C = the concentration of the polar body in the solution. 

The influence of temperature and of heat of adsorption on the value of K is deduced 
by the use of the integrated form of the Van’t Hoff isochore, and is given by : 


log, K = - + constant of integration 


where U = heat of adsorption (assumed independent of 7 over the small range in 
question); R= gas constant. 

The frictional behaviour of mild steel surfaces lubricated with solutions in white 
oil of long-chain halides, acids, a-substituted acids, esters, cyanide, thiocyanate, and 
a nitro-derivative has been investigated under high loads at low speeds. Tests were 
carried out on a machine in which rapid fluctuations in friction are transmitted 
through a movable member carrying one of the bearing surfaces, a record of the in- 
stantaneous friction being made (Frewing, Proc. Roy. Soc., 1942, A, 181, 23). In all 
cases a transition from smooth sliding to stick-slips occurs at a temperature which is 
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characteristic of the particular solution employed. For each substance the transition 
temperature increases with the concentration. 
Assuming that the transition occurs at a definite value for z, i.e., at x = a, for any 
one material, then it follows from the foregoing relationships that 


2-3 logyy C = — U/RT, + constant, 


T, being the transition temperature at concentration C. Hence logy» C should be 
linear with respect to 1/T,. This was found to be ao in all cases, indicating that the 
adsorbed film is in equilibrium with the solution. 

The values found for the coefficients of friction were the same as those previously 
found for monolayers of the same substances. The adsorbed film-solution equilibrium, 
and the values found for the heats of adsorption suggest that the adsorption takes 
place by interaction of the dipoles in the polar groups with the metal atoms at the 
surface, not by direct chemical combination. In the case of the esters, the results 
suggest that the orientation at metal surfaces is similar tg that at aqueous interfaces, 

ie. when the “ aleohol”’ chain contains five or more C atoms, the lateral attraction 

between the “ alcohol’ and “‘ acid ”’ chains is sufficient to force the molecule into the 
“hairpin ’’ configuration, and the obstruction of the polar group by methylene chains 
is reduced. Cc. G. G. 


1013. Patents on Lubricants and Lubrication. A. La Rue Parker. E.P. 556,834, 
21.4.42. Appl. 25.10.43. A paste for sealing threaded joints between metals consists 
of a mineral oil having a viscosity of at least 140 secs. Saybolt at 210° F., and fused 
lead stearate intimately blended with the oil. Approximate proportions are 120 parts 
of oil to 20-35 parts of stearate. 

Standard Oil Development Co. E.P. 557,177, 9.11.43. Appl. 24.12.41. Pour 
depressors for waxy lubricating oils are oneal by chemically condensing an aliphatic 
olefin having between 5 and 10 carbon atoms with an aromatic compound in the 
presence of a Friedel-Crafts catalyst and recovering from the reaction product a 

residue which is substantially non-volatile at temperatures below 600° F. 

H. B. M. 


Special Products. 


1014. Determination of Oil Deposit on Citrus Leaves by the Steam Distillation Method. 
F. A. Gunther and J. P. La Due. J. Econ. Ent., Febuary 1944, 37 (1), 52.—The 
method of Gunther and Ebeling (J. Econ. Ent., 1942, 35 (3), 333) for determining 
kerosine deposit on citrus leaves has been modified for use with heavier spray oils. 
No modification is necessary to the apparatus, but dilute phosphoric acid is now 
used to decompose the leaves, instead of an aqueous solution of sulphuric acid, nitric 
acid, and aluminium sulphate, prior to steam distillation. The method is claimed 
to be rapid, accurate, and reproducible, and independent of the extent of penetration 
of the oil into the leaf tissues. Cc. L. G. 


1015. Laboratory Tests of Synthetic Organic Compounds as Insecticides. M. C. 
Swingle, J. B. Gahan, and E. L. Mayer. J. Econ. Ent., February 1944, 37 (1), 70.— 
The results are given of tests carried out by the Bureau of Entomology and Plant 
quarantine at Sanford, Fla., on the toxicity towards a variety of chewing insects of 
82 organic compounds. The compounds were applied as dusts on leaves which were 
fed to the insects in closed petri dishes and, in the case of volatile compounds, tested 
as fumigants after mixing with sand. The following compounds were found moderately 
peor but none are considered to be of practical value :—2 chloro-6-nitrotoluene, 
4-chloro-2-nitrotoluene, p-nitro phenyl acetate, d-bromo camphor, chloral  asstamnidio, 
yy-dipyridyl, 2-iodo-3-nitrotoluene, p-nitropropionanilide, phenanthrene, 2-quinolinol 
and 8 quinolinol. Cc. L. G. 


1016. Toxicity of Nitro Paraffins and Chlorinated Nitro Paraffins to California Red 
Scale and their Effects on Lemon Fruits.—R. A. Fulton, R. L. Busbey, and H. R. 
Yust. J. Econ. Ent., February 1944, 37 (1), 117.—In fumigation tests against red 
scale on lemon fruits, no significant mortality was shown by the lower nitro paraffins, 
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nor were the fruits injured. Of the chlorinated nitro paraffins tested, all caused 
severe injury at concentrations high enough to give control, with the exception of 
1 : 1-dichloro-l-nitropropane. In general the mono-chlor derivatives caused more 
injury than the di-chlor derivatives. C. L. G. 


1017. The Use of D-D Mixture Against Anomala and Adoretus Infesting Nursery 
Stock. W. Carter. J. Econ. Ent., February 1944, 37 (1), 117.—A saturated solution 
in water (0-2%) of D-D mixture (1 : 3-dichloropropylene and 1 : 2-dichloropropane) 
diluted with 3 vols. of water has been shown to kill larvae of ground beetle in nursery 
stock, higher concentrations injuring the stock. CL. G. 


1018. Tests Conducted by the Bureau of Entomology and Plant Quarantine to Appraise 
the Usefulness of D.D.T. as an Insecticide. P. N. Annand et al. J. Econ. Ent., 
February 1944, 37 (1), 125-159.—A series of papers gives the results of tests carried 
out by the above Bureau to determine the toxicity of dichlorodiphenyl-trichloroethane 
(“* Gesarol,”’ “* Neocid,’’ D.D.T., or G.N.B.-A). towards a wide variety of insect pests. 
It was first prepared in 1874 by the reaction of chloral and chlorobenzene in the 
presence of concentrated sulphuric acid, and is a crystalline solid, practically colour. 
less, almost odourless, and rather stable, insoluble in water, but soluble in most 
organic reagents, and of low volatility. It acts as a nerve poison when injected or 
absorbed into the skin. 

When used in the form of dusts, solutions, or emulsions, effective control of the 
following insects has been obtained: Human and animal lice, bed-bugs, ticks on 
vegetation and dogs and cattle, chiggers, house-flies, stable flies, manure-flies, fleas, 
roaches, cereal pests, and a wide variety of agricultural and horiicultural pests includ- 
ing the codling moth, cabbage caterpillar, aphids, weevils, etc. Generally it appears 
to be excellent against human, animal, domestic, and warehouse pests, and without 
ill effects, the outstanding feature being its persistence. Thus garments treated 
with a D.D.T. solution will withstand 3—6 washings and still remain effective against 
lice, while flies are still knocked down several hundred days after the spray is applied, 
though the initial knockdown is much slower than that of other insecticides. Avainst 
roaches, sprays gave better control than dusts, but the residual effect is less. The 
control of codling moth is more effective than with lead arsenate or nicotine, but there 
was some leaf damage and an increase in red spider population. It has been estab- 
lished that D.D.T. is a stomach poison for honey bees at 0-05% and a contact poison 
at 1-0% concentration. Cc. L. G. 


1019.* Liquid Fuels and Organic Chemicals from Coal and Home-Refined Petroleum. 
H. Moore. J. Inst. Fuel, February 1944, 17 (94), 65-74.—A review is given of the 
pre-war position in the production of derivatives from coal and petroleum from 
technical and economic aspects, and suggestions made for the lines on which post- 
war policy should be based in order to integrate the two industries, taking into ac- 
count probable restriction of imports and recent developments in the production of 
chemicals from petroleum. 

In 1938, 38-2 million tons of coal were carbonized in coke-ovens and gasworks, 
and about 0-5 million tons in low-temperature carbonization plants, no difficulty 
being experienced in the disposal of by-products, though creosote and pitch were 
hard to market. Recent developments, however, enable these products to be satis- 
factorily used as fuel. Hygrogenation is considered too expensive for large-scale 
production of petroleum substitutes, and the Fischer-Tropsch process of economic 
value only for the production of special products, e.g. waxes, fatty acids, and alcohols, 
though the availability of a cheap source of hydrogen might alter the picture. Acety!- 
ene from coke is another useful raw material for chemical production, but the cost is 
at present too high. Petroleum refining in this country is largely based on asphalt 
production, by reason of the difficulty of transporting it by sea and of the preferential 
tariff it enjoys. Lubricating-oil production and general refining have met with 
moderate success, but cracking plants have not been too successful, owing to the 
production of large quantities of gas, of little or no value at that time. 

To allow of greater quantities of coal being carbonized, a 50% increase being sug- 
gested, encouragement will have to be given to the greater use of gas and coke and 


to the 
produ 
up fo 
pollut 
fuel a 
which 
impor 
and r 
searcl 
and 
coal, | 

Pet 
price 
availa 
only 1 
to tre 
refinit 
and 
estim. 
outla: 
balan 
annué 
It is | 
tion, 
Boare 
produ 
refine 


1020. 
Gas J 
Co. is 
crack 
fracti 
boilin 
23% 

of 
to th 
50-70 
The t 
ing a 
ak oh 
filtere 
Bé ce 
distil! 
Paraf 
cloud 
prope 
gum, 
accel 
The 1 
tillati 
retur 


1021. 
493.- 
their 
adsor 
over 

the b 
alum 
but i 


“aused 
ix mn of 

more 
G, 


ursery 
lution 
pane) 
irsery 


e 


praise 
Ent., 
irried 
thane 
ests, 
n the 
lour- 
most 


or 


the 
$ on 
Heas, 
‘lud- 
ears 
hout 
ated 
Linst 
lied, 
inst 
The 
here 
tab- 
ison 


ere 
tis- 
ale 


alt 
ial 
ith 


nd 


ABSTRACTS. 349 A 


to the exclusion of coal in domestic and industrial use. This will lead to a lower coal 
production, but an increase in the carbonizing and allied industries which will make 
up for the increase in unemployment underground. A reduction in atmospheric 
pollution ean also be expected, and there will be a big increase in derivatives for the 
fuel and chemical industries. The use of creosote and pitch, the only by-products 
which may be difficult to dispose of, could be encouraged by increasing the tax on 
imported fuel. Much of the present tar-distillation equipment will require overhaul 
and replacement and modernizing to handle the additional quantities of tar. Re- 
search should be expanded on the hydrogenation and Fischer-Tropsch processes 
and on the use of producer gas and liquid methane as fuel for road vehicles, powdered 
coal, and oil for external combustion and steam engines for road vehicles. 

Petroleum is a particularly useful source of chemical products by reason of its low 
price and wide availability, high hydrocarbon content, and the variety of products 
available from modern refinery processes. Home refining should be encouraged, not 
only to provide the basis of a petroleum chemical industry, but because it is cheaper 
to transport crude than its products and local requirements are best met by local 
refining. Refining in the consumption centre is also a more permanent proposition, 
and does not depend on the availability of crude from any particular field. It is 
estimated that the home refining of 12 millions tons of petroleum would require an 
outlay of £36,000,000, but a similar sum should be saved per annum in adverse trade 
balance by reason of the price differential between crude oil and its products. An 
annual turnover of 10—15 million Ib. of products for the chemical industry is estimated. 
It is proposed that 7 refineries should be constructed near the large centres of popula- 
tion, the products being handled by a national organization similar to the Petroleum 
Board. Considerable modifications of the present method of taxation of petroleum 
products would be called for, and some form of preferential duty applied to home- 
refined products. Cc. L. G. 


1020.* Toluene Recovery Plant Employs Azeotropic Distillation. A.L. Foster. Oil 
Gas J., 13.4.44, 42 (49), 130.—The Beaumont Texas Refinery of the Magnolia Petroleum 
Co. is recovering and concentrating 350-400 brl. per day of toluene from the thermally 
cracked naphthas from polyform, Cross, and combination units. The distillate is 
fractionated into tops of end point about 200° F., a toluene concentrate of 215-245° F. 
boiling range, and bottoms. The concentrates from polyform distillate contain 
23°, toluene, and those from Cross and combination units 8%, an overall recovery 
of 80% being obtained. Methyl] alcohol is added to the toluene concentrate and charged 
to the first azeotropic tower to produce a bottom toluene/alcohol mixture containing 
50-70% toluene and a top hydrocarbon/alcohol mixture containing 55% alcohol. 
The bottoms are mixed with additional alcohol and charged to a second tower produc- 
ing a bottom fraction containing 96—98°%, toluene and a top fraction containing 69% 
alcohol. The crude toluene is contacted with 6-10 Ib. per brl. of sulphuric acid, 
filtered through gravel, water washed, caustic washed, filtered, hydrolyzed with 20° 
Bé caustic for 1 hour at 300-325° F. to remove sulphates and sulphonates, and re- 
distilled. The nitration grade of toluene produced has the following properties : 
Paraffin content, 0-5%,: distillation range, 110-4° C.-110-8° C.; specific gravity, 0-869 ; 
cloud below, 30° C., and acid wash colour, 1-2. The aviation grade has the following 
properties: gravity, 31-6° A.P.I.; sulphur, 0-03% ; colour, 30 Saybolt; copper dish 
gum, 2-5 mg./100 ml.; copper dish corrosion, nil.; accelerated gum, 4 mg./100 ml. ; 
accelerated gum residue, 0-1 gm./100 ml.; A.S.T.M. distillation range, 227—233° F. 
The methanol in the azeotropic overheads is recovered by water extraction and dis- 
tillation producing 99-5% alcohol and 99% water. The alcohol-free gasoline is 
returned to the refinery for motor gasoline blending. Cc. L. G. 


1021. Action of Inert Dusts on Insects. V. B. Wigglesworth. Nature, 22.4.44, 153, 
493.—The toxic action of chemically inert dusts on insects has been attributed to 
their increasing the rate of evaporation of water through the cuticle, possibly by 
adsorption of the epicuticle fat film, thus interrupting the continuity of this film 
over submicroscopic areas. It has now been shown from observations, mainly on 
the bug Rhodnius, that abrasion of this film by the dust is an important factor. If 
alumina dust is applied to the insect suspended in mid-air, no desiccation takes place, 
but if it is allowed to run over the dust, it is desiccated within 24 hours. If abrasion 
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is prevented by applying a wax coating to the abdomen, which normally touches 
the ground, the desiccation is much reduced. Polyphenols present in the insect 
cuticle do not reduce ammoniacal silver hydroxide, owing to the protective coat ing, 
but, if this is abraded, reaction can be shown to take place in these areas. In a moist 
atmosphere the impermeability to water of insects rubbed with the dust is largely 
restored by secretion of a wax film, but if the dust is allowed to remain on the insect, 
by immobilization, no recovery takes place. Insects first rubbed with alumina dust 
will succumb to a 2% nicotine solution within 20 minutes, but will otherwise with. 
stand it for 24 hours, rotenone giving similar results though less quickly. It is sug. 
gested that the addition of abrasives to insecticidal dusts may be worth consideration, 
C. L. G. 


1022. Raw Materials for the Plastics Industry. W. J. Worboys. Brit. Plastics, 
June 1944, 16 (181), 249.—The raw-material requirements for the range of plastics 
now made or which might be made in the U.K. in the future are discussed. For the 
present thermosetting plastics, phenol, cresol, benzene (for synthetic phenol) can be 
supplied at competitive prices by the coal-tar distillation industry and formaldehyde, 
methanol, and urea by the synthetic nitrogen industry. Acetylene, raw material 
for the vinyl products, requires a cheap supply of calcium carbide, previously imported 
from Scandinavia, and if domestic production of this material is not economic, im. 
portation of carbide or manufacture of the resins from ethylene could be considered, 
This can be obtained from alcohol, from molasses or waste agricultural products, or 
from coke-oven gas, though the latter source will require considerable technological 
development. Oil cracking also provides ethylene, but the yield is small unless the 
oil is cracked for this purpose. From propylene produced at the same time, acetone, 
raw material for the acrylic resins, can be obtained. Acetone is also produced in the 
U.K. from alcohol, and this source provides acetic acid for cellulose acetate, while 
a new American process manufactures it from carbon monoxide and methanol. 

Some of the American plastics, made only on the small scale in the U.K., ¢.g., 
polyvinylidene chloride, polyvinyl butyral, ethy] cellulose, and cellulose acetobutyrate, 
require ethylene, acetylene, and acetic acid and butyl alcohol. The fermentation 
of molasses produces butyl alcohol, while isobutyl alcohol is manufactured from coal 
by a modification of the methane synthesis. 

The newer American plastics, e.g. melamine-formaldehyde and other cross-linking 
resins, as well as a wide range of plasticizers, are largely derived from oil, but coal is 
not excluded as a source of these products, just as in the U.S., Russia, and Germany 
synthetic rubber is derived to a greater extent from alcohol or coal than from 
petroleum. 

It is pointed out that cost of the raw material is only a small item in the cost of the 
finished product and that purity is a very important consideration. Future plastics 
will probably be complementary to existing types, and new fibre-forming polymers 
are likely to be developed, as also are modifications or new forms of existing materials. 

The plastics industry should be able to make an important contribution to the 
country’s post-war trade. C. L. G. 


1023. Dermatitis from Synthetic Resins and Plastics. ©. A. R. British Plastics, 
June 1944, 16 (181), 256.—It is suggested that present hypersensitivity to dermatitis 
is due to a deficiency in the diet of certain unsaturated fatty acids (e.g., linoleic and 
linolenic) owing to the reduced amount of linseed oil cake in cattle food affecting the 
milk and butter produced. In one laboratory in the plastics industry, dermatitis 
difficulties have been cleared up by the use of a proprietary maize preparation 
which may be applied externally or taken internally. Cc. L. G. 


1024. The Influence of Metallic Salts on the Drying of Linseed Oil. H. W. Rudd. 
J. Oil Colour Chem. Assoc., June 1944, 288, 111-118.—A study has been made of the 
effect of a series of alkali salts including sulphate, chromate, borate, and silicate on 
the drying of linseed oil containing cobalt, manganese, and lead driers, the paint being 
prepared in emulsion form so as to give intimate contact between oil and salt on 
evaporation of water. The effect of the combination of salt and drier has been cor- 
related with the nature of the film resulting from contact of the aqueous salt solution 
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and the oil containing the drier. Increase in weight tests were carried out on thin 
films of the linseed oil-drier emulsion (using ammonium oleate-gelatin emulsifier) 
to which 24% of the salt was added, the films being first dried in vacuo over calcium 
chloride to remove water. In general, the salts caused an increase in induction period 
and a decrease in the rate of oxygen absorption, this not being due to poisoning of 
the drier, as oil recovered from the emulsion dries normally. In the absence of driers, 
sodium sulphate and sodium phosphate have no effect, whereas chromates accelerate 
drying. In general, salts, except chromates, had little or no effect on oil containing 
cobalt drier (linoleate), but some variable inhibition effect on oils containing lead and 
manganese driers. Chromates, in the presence of driers, accelerate drying as a result 
of oxidation, except in the case of lead, where the induction period is prolonged owing 
to precipitation of lead chromate. A microscopic examination of the surface pheno- 
mena resulting from placing a minute drop of the oil plus drier on a thin film of salt 
solution revealed that combinations of salt and drier which inhibited drying in the 
above tests gave rigid or semi-rigid interfacial films, while those which had no effect 
on drying gave non-rigid films of the normal type. There can be no question of 
chemical action between the salt and soap, as the oil from broken emulsions which 
exhibit inhibition of drying dries normally, nor is there any sign of precipitation. 
It is suggested that a molecular complex is produced which prevents the soap from 
catalysing the oxidation of the oil. This complex disappears when the emulsion is 
broken, but when rapid evaporation of the water from a film takes place the complex 
remains intact in the case of combinations of sufficient stability, while with others 
it disappears and the oil dries normally. Cc. L. G. 


1025. Action of Inert Dusts on Insects. H. Kalmus. Nature, 10.6.44, 158, 714.— 
Confirmation of the conclusions reached by Dr. Wigglesworth (see Abstract No. 1021 
on the importance of abrasion and possibly adsorption of the waxy coating on insects, 
in causing the desiccation of insects by inert dusts, has been obtained by tests on 
Drosophilia flies, ete. Dusting the insects with charcoal caused rapid death in 
atmospheres of low humidity, but in high humidity they survived several hours. 
Immobilization with carbon dioxide, to reduce abrasion, before treating with dust 
also prolonged their survival. Abrasions caused by charcoal were observed under the 
microscope on the abdomen of the cottonstainer Dysdercus sp., where the femora 
had rubbed it. Cutting the legs before dusting prevented scratching and increased 
the time of survival. Cc. L. G. 


1026. Coal Tar Paints. Anon. Chem. Tr. J., 16.6.44, 114, 620.—E.P. 560,390 
granted to the South Metropolitan Gas Co. and G. H. Fuidge covers the preparation’ 
of improved coal-tar paints which do not become brittle and crack on outside ex- 
posure. Coal-tar pitch, of melting point about 80° C., is treated at 180—230° C. with 
air or oxygen or with 1}-3% sulphur to increase the melting point to 95-120° C. 
The pitch is then fluxed with 3—12% of coal-tar oil boiling above 300° C., e.g. anthracene 
oil, and with 5-15% of a vegetable oil and 5-15% of a suitable filler-—lampblack or 
kieselguhr—added (quantities based on final composition before thinning). The final 
paint contains 30-45% of coal-tar naphtha, to which is added a small percentage of 
crude pyridine bases, unless already present in the thinner. Cc. L. G. 


1027. Activation of Pyrethrins by Sesame Oil. E.A.Parkinand A.A.Green. Nature, 
1.7.44, 154, 16.—The effect of lubricating oil and other adjuvants to pyrethrins in 


increasing the kill on mosquitos (Aedes aegypti) described by David and Bracey 
(Nature, 1944, 158, 594) (see Abs. No. 915) has been examined in tests on house 
flies carried out in an 18 cu. ft. capacity chamber. It was found that the addition of 
05% of a sesame oil, oleic acid, medicinal paraffin, or lubricating oil to a 0-05% 
pyrethrin solution in kerosine had no effect on the kill, while 0-5% of other sesame 
oils gave considerable increases. The former products were shown to reduce the rate 
of knockdown, and the latter to increase it, thus showing that activation, as far as 
kills on house-flies is concerned, does not depend on reducing the rate of knockdown. 
The addition of 0-05°% sesamin gives a very large increase in toxicity, and this com- 
pound is considered to be mainly responsible for the increased kill given by some 
samples of sesame oil, although desesaminized sesame oil still shows some adjuvant 
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activity. The inactive sesame oil was found to contain only 0-3% of sesame as com. 
pared with the normal figure of 1%, but as this oil actually reduced kill and knock. 
down, secondary factors must also play a part in determining the effect of sesame oi! 
on pyrethrin sprays. C. L. G. 


1028. Patent on Special Products. Standard Oil Development Co. E.P. 557,29), 
15.11.43. Appl. 28.4.42. A process is described for the production of substantially 
pure aromatic hydrocarbons, such as benzene, toluene, mixed xylenes, etc., from 
certain types of hydrocarbon oils generally in the gasoline range and containing a+ 
least 30% of olefins. H. B. M. 


Detonation and Engines. 


1029. Motion Analysis by Means of High Speed Photography. 1. D. Jackes. J. Soc. 
aut. Engrs, 1944, 52 (1), 49-53.—The author stresses the advantages of high speed 
photography in the analysis of the operation of moving parts of engines in comparison 
with stroboscopic devices and single or multiple flash still pictures. Film records 
obtained, when projected at normal speed, give a magnification of 150 times. 

Many subjects which lead themselves to this form of motion analysis are discussed 
and photographs taken at high speed are produced. C. H. §. 


1030.* Fuel Consumption of Diesel Engines. W. F. Schaphorst. Petrol. Engr, 
March 1944, 15 (6), 98.—A table has been prepared showing the fuel consumption 
in lb. per h.p. hr. of efficient modern diesel engines of varying h.p. when operated at 
full load. To enable an estimate of consumption, based on per cent. of full load at 
which the engine installed may be expected to operate normally, another table shows 
increase in fuel consumption which may be normally expected at percentages of full 
load ranging from 25 to 100%. R. A. E. 


1031.* Servicing Fuel-Injection Nozzles. P. H. Schweitzer. Oil Gas J., 30.344, 
42 (47), 97.—The causes of nozzle trouble in diesel engines are briefly discussed, and 
recommendations made for its prevention and for the testing, diagnosing, correction, 
and cleaning of nozzles, the freeing of stuck needles, and the reassembling of the 
injectors. Cc. L. G. 


Coal and Shale. 


1032. Shale Oil. Anon. Chem. Tr. J., 30.6.44, 114 (2980), 674.— Foreign Commerce 
Weekly (U.S.) of 17th February gives a review of the shale-oil industries in the main 
producing areas, with figures for production and yield of products. In Scotland 
there are between 480 and 884 million tons of recoverable oil shale, but mining and 
development are difficult and expensive. There are six plants in operation, handling 
5000 tons of shale daily, yielding 18-45% of crude oil. 15% of the product yield is 
scrubber naphtha, while the remaining 85% consists of some naphtha, kerosine, 
gasoil, light lubricating oil, diesel fuel, wax, fuel oil, and coke. 

The Esthonian deposits yield on the average 15-30% of crude oil, though some 
give 53-67%, the 1939 production being 1,260,000 brl. of crude oil from 1,650,000 
tons of shale. In 1943 it was hoped to produce 1,274,000 brl. from the shale. The 
gasoline is stated to be of high specific gravity and anti-knock value. 

The Swedish shale produces only 5-7%, of oil, but is located at convenient centres, 
and much of it is in 30-ft. seams accessible by open cut mining. The shale residues 
can be utilized almost completely. A new process has been devised for the direct 
extraction of oil from shale beds by electrical heating, but requires very large amounts 
of electricity. Production in 1943 of crude oil was probably about 567,000 brl. 

In Manchuria, the shale overlies coal which is mined by the open-pit method, and 
thus has to be removed, so that the cost of mining the shale is charged against the 
mining of coal. The yield of oil is low, about 6%, the 1937 production being stated 
to be 966,000 brl., but it was hoped to increase production up to 3,500,000 bri. 

In the Soviet Union it was planned to produce 4,000,000 tons of shale in 1942 in 
the Leningrad Oblast and Volga areas. Other shale deposits are found in Nova 
Scotia, Quebec, and New Brunswick in Canada, in Brazil, France, New South Wales. 
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while extensive deposits, estimated at 400,000 million tons, from which 100,000 
million brl. of oil might be obtained, exist in the U.S., the richest deposits being in 
the Green River formation in Colorado, Utah and Wyoming. From these, 60-80 
gallons of oil per ton of shale can be obtained. Among the by-products from shale oil 
are phenols, occurring to the extent of 1%, and nitrogen bases including ent 

. G@. 


1033. Tar Products as Building Materials. G. H. Fuidge. Chem. Tr. J., 7.7.44, 
115 (2981), 5.—In a paper recently presented to the Association of Coke-Oven Managers 
in Sheftield, developments in the replacement of bitumen by tar in paints, roofing 
felts, floor and roof mastics, and cable compounds were discussed. B.S. 1070 covers 
two tar-base paints which will give effective protection of iron and steel exposed to 
weather or immersed in water, if the metal surface is properly prepared and the paint 
carefully applied. A seven-year life can be expected from a two-coat application, 
but the tar-base paint should not be applied over a fresh oil paint or a coating of oil 
paint subsequently applied. For pipe dipping a refined tar of 20° C. E.V.T., heated 
to 300° F., is used. For roofing felt saturants, the use of tar is confined to the sanded 
felts (with blown bitumen a sand finish is unnecessary). For laminated felt roofing, 
B.S. 989 specified a 40° C. melting-point pitch as the saturant and a 50° C. melting- 
point pitch as the adhesive. Pitch felt is also used for damp-proof courses (B.S. 
1067) and for damp-proofing of basement and water-proofing of basement and brick 
static water-tanks. Mastics from 60° C. melting-point pitch containing coarse fillers 
and stone are being used to an increasing extent for oil-resistant floorings (B.S. 1093). 
Their use in roofing mastics, for which fine fillers are required, is being investigated. 
Other uses for pitch and tar include battery sealing and cable compounds, though for 
the latter purposes a specially refined product is required to avoid fuming troubles 
in hot applications. Cc. L. G. 
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BOOK REVIEW. 


Emulsionen fiir die Metallbearbeitung (Part 1). By H. Stager and H. Kiinzler. 


The choice of an emulsion for any particular type of work has till now been 
mainly a result of practical experience. The authors have tried through extensive 
experiments to give some satisfactory indications of how theoretical considerations 
may be applied to this choice. 

In an introductory discussion it is pointed out that the two properties of cooling 
and lubrication, fundamental to all liquids used in metal-working, cannot be con. 
sidered except as interdependent. The effect of cooling is to increase the maximum 
velocity at which the metal can be worked. Lubrication is not so easily measured, 
and in this connection the opposing tendencies of the liquid to spread over the surface 
(“* Benetzungsfahigkeit ’’) and to collect and run off in droplets (“‘ Abtropffahig. 
keit ’’) are mentioned and the lack of suitable methods of measurement indicated, 

The structure of emulsions and the effect of stabilizers are discussed from the 
physical chemical standpoint in the light of recent work. The authors consider 
that too little attention has as yet been paid to the interfacial forces involved in the 
use of emulsions, and have investigated this aspect of the matter, among others. 

Experiments were carried out on the stability of various emulsions, which were 
heated for varying lengths of time. The stabilities and rates of separation were 
then studied. Here some interesting micro-photographs of emulsions and inter- 
faces are given. Practical tests of stability in different types of work at varying 
concentrations were also made. It was found that the stability of an emulsion 
decreased with increase in temperature. 

Extensive work on the corrosive effects of emulsions is also described, after a 
review of recent developments in the theory of corrosion. The importance of the 
nature, t.e., degree of smoothness, of the metallic surface is emphasized. A com- 
plete range of surfaces was employed, using samples of pig iron and of medium 
hard carbon steel. An interesting series of photographs shows the degree of cor- 
rosion after 24 hours, and demonstrates the increase of corrosion with dilution of 
the emulsion and roughness of the surface. With increasing concentration the 
action diminishes until finally even the roughest surfaces are immune. The authors 
conclude that the concentration of an emulsion must be chosen to suit the grade 
of surface it is required to produce. Examples are given of cases in which the 
authors successfully substituted suitable emulsions for more expensive fatty oils 
or mineral fatty oil mixtures, e.g. steel screw manufacture using the automatic lathe, 

thread cutting in nickel-chrome steel, tooth-cutting in carbon steel. 
W. H. Tuomas. 
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Geology and Development. 


1034.* Structural Conditions of Oil and Gas Accumulation in Rocky Mountain Region, 
United States. C. E. Dobbin. Bull. Amer. Ass. Petrol. Geol., April 1943, 27 (4), 
417-478.—The geosyncline in and west of the present Rocky Mountains region dates 
from late pre-Cambrian until nearly the end of the Upper Cretaceous. There are 
thick pre-Cambrian shales in western Montana and thick sandy beds in north-east Utah 
and south-west Colorado. Lower Cambrian deposition was restricted mainly to the 
western border, but in Middle and Upper Cambrian time the sea covered most of the 
region. Lower and Middle Ordovician seas were shrunken, but the Upper Ordovician 
saw the laying down of thin, but wide-ranging, limestones. Only dolomite occurs in 
the Silurian. It and the succeeding Lower Devonian were periods of erosion. Im- 
portant subsidence in the Middle Devonian permitted thick accumulation of limestone 
and dolomite in south-east Idaho, northern Utah, western Wyoming, and thinner 
deposition in central and western Montana. In the Upper Devonian, shales and 
limestone were deposited in all these areas and also over most of south-west Colorado 
and in parts of northern Arizona. Further regional subsidence is indicated by the 
widespread distribution of Madison limestone (Lower Mississippian), which is followed 
by the less extensive, lithologically more varied Big Snowy group (Upper Mississippian). 

Heralding the world-wide Permo-Carboniferous orogeny, early Wichita mountain- 
building formed the north-south Colorado geanticline, which was the parent of the 
Front Range and Wet Mountains. Warping was also early initiated in the Sweetgrass 
Arch area of Montana, where subsequently pre-Upper Jurassic erosion produced many 
of the conditions responsible for oil-accumulation in the Madison limestone. Whether 
Madison was laid down in the Front Range area of Colorado or in northern New 
Mexico is debatable. 

In Pennsylvanian time, contemporaneously with the Arbuckle orogeny, positive 
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areas were uplifted and deformed, and evaporite inland basins and seas with alluvia) 
elastics were both characteristic. At the end of the Pennsylvanian, the ancestraj 
Rockies were of considerable altitude. In the Permian, continental red beds were 
derived from the land masses of central and south-west Colorado, and grade into trang. 
gressive marine strata like the limestone of central New Mexico, west Kansas, and west 
Nebraska. The last stage of the associated earth-movements is seen in the formation 
of the San Juan upland of Colorado in late Permian or Triassic time. 

Following Lower Triassic planation, the sea invaded from the west, but in Upper 
Trias time southern Idaho and central Nevada began to rise and so cut off connection 
with the Pacific Ocean. Coarse sediments were washed eastwards in increasing amounts 
during the Jurassic and Cretaceous. 

Crustal warping ensued upon early Jurassic wolian deposition to bring in marine 
conditions in the Upper Jurassic from central Utah far into Canada. In the west and 
south there were local orogenies, contemporaneous with the Nevadan ; and the Jurassic 
closes with the continental Morrison formation. Flood-plain sediments introduce the 
Lower Cretaceous, followed by warping and marine invasion chiefly in eastern Colorado, 
The Upper Cretaceous is marked by a great interior sea and the beginning of the 
Laramide orogeny. In western Colorado, extrusive voleanicity (late Cretaceous early 
Eocene) accompanies the climax of deformation in the Front Range and San Juan 
Mountains. 

Even the strongest orogenetic phases were local. Some of the largest uplifts were 
completed in the early Eocene by the beginning of Wasatch time, while others were 
still forming. The Sweetwater anticline was involved in great folding and faulting at 
the close of Fort Union (early Eocene) deposition and again after the Wasatch. J. D. 
Love postulates eight pulsations of the Laramide orogeny in north-west Wyoming, the 
first at the end of Lance time, the eighth after deposition of 3000 ft. of Oligocene (?) 
pyroclastics and after intrusion of igneous plugs when the Kainozoic volcanisin was 
waning. Otherwise the Oligocene and the Miocene were epochs of slow sedimentation 
and normal faulting. Vertical movements and regional arching, with intervals of 
erosion, are responsible for the present height and deep dissection of the mountains. 

Practically all structures yielding oil and gas in the region are products of Laramide 
orogeny. In general, oil-fields are on minor anticlines—satellite structures—flanking 
the large folds. 58%, of the fields are on anticlines not faulted at the surface ; 26% 
are on anticlines and domes faulted at the surface, or on fault-blocks; 14% are on 
monoclines and terraces; 2% are on plunging noses. Forty-one out of 180 fields are 
important producers, and of these 19 are relatively unfaulted. Most of the oil is 
derived from beds, mainly of Cretaceous age, above which overthrusting has taken 
place. Showings of oil have been found in the Cambrian, Ordovician, and Devonian ; 
but the oldest commercial oil is in the Madison. The greater part of the Pennsylvanian 
yield is from the Tensleep sandstone. In Utah, the Coconino sandstone (Permian) 
yields gas with 98-3% CO, at Farnham dome, and with 1-31% helium at Woodside 
dome. Black oil is obtained from the Chugwater (Permian-Triassic). Most Jurassic 
oil is from restricted areas in the upper part of the formation. Lower and Upper 
Cretaceous sandstones are the most widespread yielders. Apparently indigenous oil, in 
commercial amounts, occurs in the Wasatch—fluviatile Eocene—at Labarge, Wyoming, 
and Powder Wash and Hiawatha, Colorado, while in the old Douglas field and in the 
Shawnee area, eastern Wyoming, minor amounts of oil occupy sand lenses at or near 
the base of the White River formation (Oligocene). 

The Labarge field produces from a low dome on an asymmetrical anticline, 2 ml. 
east of the Darby thrust. Other fields close to major thrusts are Dry Creek, Montana, 
and Canon City and Florence, Colorado. The shallow thrust-fault zone of Bearpaw 
Mountains, Montana, contains six known gas-structures; and F. Reeves suggests it is 

due to the slipping plainsward, in the Middle Tertiary, of strata in the upper half of the 
Colorado shale resulting in the compression and tangential travel of weak Upper 
Cretaceous and early Tertiary beds in the plains. North of the laccolitic Sweetgrass 
Hills, the Whitelash, Bear’s Den, and Flat Coulee structures appear to be due to uprise 
of igneous plugs ; so too with the Guinn dome of the laccolitic Little Rocky Mountains, 
and the Bowdoin dome where the geothermal gradient is no less than 50% greater than 
in the purely sedimentary, rejuvenated Carboniferous structure of the Kevin-Sunburst 
dome, Sweetgrass Arch, Montana. 

The quality of Rocky Mountains oil is not readily related to the dynamic meta- 
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morphism which the region has undergone. Light oil of paraffin base is frequently 
obtained from fairly shallow Cretaceous anticlines and heavy, black “ asphaltic ’’ oil 
from Paleozoic beds. The lowest gravity commercial product is 11° oil from the 
Mississippian in the asymmetric sharp-folded anticline of Red Springs, Big Horn Basin, 
Wyoming. Highest gravity is shown by the 76° oil from the Dakota (?) sandstone 
(Lower Cretaceous) of the Rattlesnake field, New Mexico, which on 24 hrs, exposure 
weathers to about 63° gravity. 

In the Rocky Mountains region, the abnormally high carbon-ratios recorded for low- 
rank coals, some of which lie at shallow depths and have suffered incipient weathering, 
are largely a result of failure to recognize moisture as an essential constituent of the 
“volatile matter’ of coal. Were the analyses on an as-received ash-free basis, the 
lignites and sub-bituminous coals would probably indicate the degree of metamorphism 
closely. Furthermore, it is believed that the carbon-ratios of the much restricted low- 
volatile bituminous and higher-rank coals indicate nearly the same degree of meta- 
morphic intensity as that indicated by the carbon-ratios of the Paleozoic coals of the 


Appalachian region. A. L. 


1035." Geology of the Wasson Field, Yoakum and Gaines Counties, Texas. W. T. 
Schneider. Bull. Amer. Ass. Petrol. Geol., April 1943, 27 (4), 279-523.—The Wasson 
field in the central part of the arid Staked Plains, near the New Mexico border, was 
discovered in 1935. 42,631,627 brl. had been recovered by 1943. The field covers 
about 86 sq. ml. and is roughly triangular, the longest side facing north-north-west, 
and the other sides south-west and east-south-east respectively. The reservoir rock is 
massive dolomite of the San Andres formation (Permian), with small pores of 0-5 mm. 
average diameter. Cavities after fossils have a shagreen surface of protruding dolo- 
mite rhombohedra, showing that crystallization was later than removal of the organ- 
isms. The other pores originated upon crystallization of the dolomite (cf. Van Tuyl, 
Amer. Jour. Sci., 1916, vol. 42, and Iowa Geol. Surv. Ann. Rept., 1914, vol. 25). Pores 
are sometimes filled by secondary anhydrite. 

The Wasson reef may be compared with the Addu Atoll of the Maldive Islands, 
Indian Ocean. The lagoonal or atoll growth, typical of the San Andres, contrasts with 
the barrier type seen in E] Capitan, New Mexico. Deposition appears to have been 
upon a structural “ high ’’ on the margin of an area of general subsidence. Clastics are 
sparsely represented, but increase in thickness basinwards. 

Two major axes of folding, one trending N. 60° W., and the other N. 30° E., cross the 
reservoir. The combined effect is to give the “ atoll’’ the contours of a terraced 
platform tilted north-east by post-Permian movement. There is, however, no direct 
relationship between present structural elevation and ability to produce oil. 

The original maximum bottom-hole pressure was 1800 p.s.i. Pressure ‘‘lows’’ occur 
where effective porosity decreases. Where bottom water is not likely to be encountered, 
pressure can be increased by deepening the wells. There appears to be no lateral 
encroachment of ground water; but, since the lower part of the San Andres is 
very porous, that may provide entry for water-drive. Evidence of gas-drive is 
deficient. 

Multi-stage-pressure acid-treatments have been used in this field. A typical treat- 
ment consists of a preliminary wash of 700 gal., and then pressure treatments with 
1000, 2000, and 5000 gal. of acid, to which various chemicals have been added as 
inhibitors, demulsifiers, activators, etc. The largest treatments so far have employed 
22,000 gal. In 164 wells nitroglycerine was exploded opposite productive zones in 
quantities of from 200 to 2100 quarts. The average time for sinking a well is 5 weeks ; 
acid treatment, 6-14 days. Artificial gas-lift was being employed (March 1942) in 71 
wells, or 6% of the total, mostly on the north and west edges of the field. A. L. 


1036.* Evidence for Upper Jurassic Landmass in Eastern Mexico. R.W.Imlay. Bull. 
Amer. Ass. Petrol. Geol., April 1943, 27 (4), 524-529.—Carlos Burckhardt (Mem. Soc. 
Paléont. Suisse, 1930, vol. 39) visualized an Upper Jurassic Sea in the interior of 
Mexico. This sea extended from north-west to south-east, and in the position of Vera 
Cruz it had a portal to the Gulf of Mexico. Schuchert (1935) thought it might also 
have had a southern strait leading to the Pacific Ocean. 

Imlay now demonstrates that this sea was bounded on the east by a peninsula over 
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600 ml. long. The east coast of the peninsula is defined by means of a coastal facies 
rich in bivalves, of the Upper Jurassic in the San Amrosio No. 1 Well, Nuevo Leon : in 
the Panuco Well No. 2, etc., west of Tampico; and in the Poza Rica Well No. 8, in 
Vera Cruz; while a deeper water facies, found in the Sierra de San Carlos of Tamau. 
lipas, indicates the presence there of the same waters which covered part of Arkansas 
and adjoining States. A possible connection with the Pacific is suggested in wells like 
those of Santa Domingo Ixcatlan and Amolotepeac, in Oaxacaca. 

This Mexican peninsula furnished sediments including conglomerates to the early 
Lower Cretaceous sea in the region of Galeana and Aramberi, Nuevo Leon (Bise and 
Cavins, Univ. Texas Bull. 2748, 1927); and in the Sierra Madre Oriental, early Lower 
Cretaceous beds rest directly on weathered pre-Upper Jurassic. In late Lower 
Cretaceous time, the peninsula was submerged but remained clearly marked by a 
rudistid-miliolid type of reef-limestone which contrasted with finer grained, deeper 
water limestones to east and west. At present it still asserts its presence in the abrupt 
eastern termination of the folds of the Sierra Madre Oriental, which have evidently 
been thrust against a stable mass. A. 8.3 


1037.* Emblar Field, Andrews County, Texas. Taylor Cole. Bull. Amer. Ass. Petrol, 
Geol., April 1943, 27 (4), 538.—The Emblar field, south-west Andrews County, is on the 
northern part of the Central Basin platform of Texas. The discovery well in May 1942 
reached the “‘ pay ’’ at 7,770 ft. in Ellenburger dolomite (Lower Ordovician). The 
porosity is largely due to fracturing. In February 1943 there were 7 producer wells 
and 5 dry holes in the Ellenburger, but one of the latter made a hit on the * Tubb 
pay ”’ of the Leonard (Permian). 

The structure of the Ellenburger is an irregular dome, covering 640 acres and with 
approximately 500 ft. of closure, and this underlies a local closure on a large Permian 
structure. 

The nearest productive Ordovician is in Crane County, 50 ml. to the south, but the 
present discovery suggests that Ordovician oil may be present under many northern 
Permian fields. A. L. 


1038.* Stratigraphic Type Oii Fields and Proposed Classification of Reservoir Traps. 
C. W. Sanders. Bull. Amer. Ass. Petrol. Geol., April 1943, 27 (4), 538-550.—The 
importance of structure should not be minimized. Faulting is a specially significant 
factor in the Edison and Kern Front fields, California, and anticlinal folding in the 
shoestring gas fields of Michigan. In criticism of Stratigraphic Type Oil- Fields, it is 
pointed out that in the Hitchcock field, Galveston, Texas, the easterly dip is greater 
than that to north or west. Wedgeout may occur, but it is not necessary to complete 
the trap; * . it simply restricts the areal extent of the structural accumulation.” 
The following classification is given :— 


STRUCTURAL TRAP 


Normal.—Purely tectonic including faulted closures, e.g. Conroe Sand Zone in Conroe 
field, Montgomery County, Texas; Langham Sand (Frio) in Amelia field, Jefferson 
County, Texas; Salt Creek field, Wyoming. 

Stratigraphically modified.—1. Bald-headed”’ structures with producing z ne 
missing from the apical area of closure, e.g. Simpson Sand Zone, Billings field, Noble 
County, Oklahoma. 2. Producing zone or permeability missing on one or more sides 
of area of structural closure. 


STRATIGRAPHICAL TRAP 

True or simple.—1. Trap wholly due to areal development of a wedging permeable 
zone with no structural deformation other than regional tilt, e.g. Lopez Sand, Lopez 
field, Webb and Duval Counties, Texas. 2. Trap produced by vertical development, 
or upward or downward convexity, of permeable rock of irregular thickness, e.g. old 
sandbars where unfolded. 

Complex.—Combination of stratigraphical features, but unfolded. 

Structurally modified.—Permeable layer, bioherm etc., which in itself would con- 
stitute a stratigraphical trap, but which happens to coincide with structural nosing. 

Within a structural trap.—Permeable zone within an area of structural closure, ¢.g. 
4100- and 4300-ft. Sands, University (Baton Rouge) field, Louisiana. 
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COMBINATION STRUCTURAL-STRATIGRAPHICAL TRAP 

Most so-called ‘‘ stratigraphic traps.’’—Tectonic deformation by folding, or faulting, 
jscombined with wedging out or convexity, e.g. Government Wells field, Duval County, 
Texas (folding, faulting, regional tilt, up-dig wedging); Woodbine Sand, East Texas 
(up-dip wedging, nosing, and large-scale anticlinal folding). 


1039.* Traverse Rocks of Thunder Bay Region, Michigan. A. S. Warthin, Jr., and 
G.A.Cooper. Bull. Amer. Ass. Petrol. Geol., May 1943, 27 (5), 571-595.—The Thunder 
Bay district, on the margin of Lake Huron, contains the complete 560 ft. outcrop 
section of the Traverse rocks (Middle and Upper Devonian), well known for perfect 
preservation of fossils in limestone and shale. The area is also excellent for study of 
biostromes—sheets of organic limestone of uniform thickness—and bioherms—knolls of 
organic limestone. The latter in the Alpena limestone reach a height of 55 ft. and have 
oval bases with maximum diameter of about 150 ft. 

The Traverse group is taken as beginning from the bottom of the Bell shale, which 
rests with erosional unconformity on the Rogers City limestone, and extending up- 
wards to the base of the Antrim black shale. Direct correlation with the New York 
Devonian is rendered difficult by lithological changes. Further study of the effect of 
lithology on fauna is required. Narrow body-space and fine costation are typical of 
brachiopods in clay beds, e.g. Chonetes ef. coronatus (Conrad) in green clays of the 
Ferron Point formation, and C. emmettensis Winchell in a 1-foot shale intercalated in 
the Alpena limestone. 

Upon the Bell shale with Prismatophyllum remains and short-lived simple corals, 
follows the Rockport Quarry limestone containing Favosites, Prismatophyllum, and 
stromatoporoid species. It contains at its base an alum shale succeeded by pyriti- 
ferous and bituminous limestones which give place at their top to sub-lithographic grey 
limestone with yellow specks of calcite. This is followed by the Ferron Point cal- 
careous shales and thin limestones with near the bottom, in clay with limestone lenses, 
vast numbers of Prismatophyllum, Pentamerella, Stropheodonta, Cyrtina, Atrypa, and 
Athyris—including many new species. The Ferron Point beds apparently have their 
continuation in the Silica shale of north-west Ohio. 

The next strata in upward succession are the calcareous shales and limestones of the 
Glenshaw, with very large brachiopods. Two-thirds of the way towards the top of the 
Glenshaw, Killians black shales yield the calcareous alga Trochiliscus, and still higher 
there are small bioherms. Above these lies the crystalline Newton Creek limestone, 
brown with petroleum residues, in which at the Michigan Alkali Co. Quarry, fossil 
cephalopods and brachiopods preserve their colour patterns. 

The Alpena limestone comes next with biostromes in its lower part and bioherms 
in the upper part. The knob-like forms of compound corals and stromatoporoids 
in the later Alpena, may have been due to an increasing rain of muddy detritus, 
which is more easily removed from a convex colonial organism. Sheet-like habit of 
growth usually indicates clear water. The Alpena bioherms show little trace of 
petroleum. 

The succeeding Four Mile Dam formation is of brecciated biohermal limestone, or 
by lateral transition becomes the Dock Street clay which fills up spaces between late 
Alpena bioherm knobs and contains the crinoids Magistocrinus and Dolatocrinus 
and the blastoid Nucleocrinus—as weil as Spirifer venustus. The Norway Point 
fossiliferous shale and limestone follow, resting on irregular late Four Mile Dam 
bioherms. 

The Potter Bay alternating limestone and shale probably introduce the Upper 
Devonian, and are succeeded by a concealed section, above which lie the Thunder Bay 
limy shales with Bryozoa and Blastoidea, comparable in age with the higher part of the 
Cedar Valley limestone, Iowa. The Squaw Bay limestone comes next with undoubted 
Upper Devonian cephalopods of roughly low Portage (Genundewa) age in terms of the 
New York succession. The key fossils, first noted by A. W. Grabau, are Tornoceras 
uniangulare (Conrad), Koenenites cooperi Miller, and Bactrites warthini Miller. Numbers 
of Styliolina fissurella (Hall) with long axes all oriented in one direction—as also happens 
with Bactrites and sticks of fossil wood—make up entire layers. 

From the “‘ Saginaw Sand ”’ of the Squaw Bay zone, oil is produced in several pools 
in the east and centre of the Michigan basin. A. L 
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1040.* Subsurface Stratigraphy and Lithology of Tuscaloosa Formation in South 

Gulf Coastal Plain. A.C. Munyan. Bull. Amer. Ass. Petrol. Geol., May 1943, 27 (5), 
596-607.—The Tuscaloosa (Upper Cretaceous) as studied in deep wells in South 
Carolina, Georgia, Florida, and Alabama, has within it a transgressive marine zone, 
The observations by Stephenson and Monroe (Bull. A.A.P.G., December 1938) of 
glauconite and the fossils Modiolus (indicating brackish water) and Ostrea, near the 
middle of the Tuscaloosa in Chilton County, Alabama, are confirmed. 

At the beginning of Tuscaloosa time a shallow sea encroached upon a deeply weathered 
landmass, partly re-working the accumulated subaerial debris into a vari-coloured 
series of beds. Gradual deepening brought more typical marine environements north. 
wards till marine organisms and well-sorted marine sediments prevailed. This phase 
was followed by retreat of the sea southwards (or uplift of the landmass) with re. 
juvenation of streams and further accumulation of vari-coloured continental deposits, 

A second advance of the sea inaugurated the Eutaw. 

Upper Cretaceous fossils recorded include Inoceramus and Belemnitella in one South 
Carolina test well which also penetrated Upper Trias (?) with diabase. In Alabama, 
Hamulus (?), Foraminifera, and Ostracoda have been found at different levels. 

A. L. 


1041.* Stratigraphy and Age of the Seguin Formation of Central Texas. M. W. Heck. 
man and F. E. Turner. Bull. Amer. Ass. Petroi. Geol., May 1943, 27 (5), 608-621.— 
From surface sections 65 ml. apart at Solomon’s Creek and Moss Branch, and at 
Smiley’s Bluff and Pearson’s Branch, central Texas, it is found that the Seguin forma- 
tion (Eocene) of near-shore marine and lagoonal deposits straddles the boundary 
between the Midway and Wilcox groups. There is a very constant disconformity in 
the Seguin marking the transition upwards from the Solomon Creek clays (= Wills 
Point formation) to the Caldwell Knob sands (= Rockdale formation), and this is taken 
by the authors as the local boundary between Midway Group below and Wilcox Group 
above. 

The Solomon Creek member shows gradational change from the Wills Point fora- 
miniferal clays and is characterized by an abundant and varied molluscan assemblage 
including Fusus quercollis Harris, Pleurotoma ostrarupis Harris, Pseudolira ostrarupis 
Harris et var., Turritella polystricha Stenzel and Turner, Levifusus cf. lithe Gardner, 
Nuculana protexta Conrad, Ancilla mediavia Harris, Volutocorbis olsonni Plumer. 

Above the disconformity, cross-bedded sands with sporadic clay-pebble conglomerate 
pass up into silts and beds of Ostrea multilirata var. duvali—an oyster which in the basal 
Wilcox of Louisiana is associated with O. thirse, while an analogous form 0. arrosis is 
found at a corresponding level in the Nanafalia formation, in Alabama. 

Mechanical analyses of sands from above and below the disconformity show notice- 
able differences in the shape of the cumulative curves and in grain-size constants. The 
sorting constants are nearly equal. A. L. 


1042.* Origin of Siliceous Dockum Conglomerates. R. Roth. Bull. Amer. Ass. 
Petrol. Geol., May 1943, 27 (5), 622-631.—The Dockum (Upper Triassic) in Texas has 
two facies. From Motley County southwards, a siliceous conglomerate with minor 
metamorphic fragments is dominant, while northward a clay-bell conglomerate with 
earthy dolomite and limestone pebbles prevails. The source of the latter is uncertain, 
but fusulinids have been found in a chert shingle in the siliceous conglomerate. The 
“ ros®tta stone ’’ containing these Foraminifera has an ochreous surface pitted where 
the fusulinids have been removed, but is light grey on a fresh surface. The species are 
Schwagerina franklinensis, S. cf. huecoensis, and an unidentified S. sp. Since S. 
franklinensis has been reported in Hueco limestone in the Franklin Mountains and in 
the upper third of the Wolfcamp of the Glass Mountains, these are possible places of 
origin, i.e. some 300 ml. south-west of Motley County. 

Other Dockum cherts contain monactinellid sponge spicules and Radiolaria including 
possibly the genus Staurolonche. This seems to rule out Arkansas novaculites, which 
are not known to contain Radiolaria ; and the likeliest source is in the Solitario uplift. 

Jaspers are regarded as not from the New Mexican Sangre de Cristo Mountains, since 
uplift of the latter has tilted adjacent Dockum beds. 

Quartz, quartzite, quartz-schist, and hornfels cannot so far be accurately localized, 
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but the eroded massifs from which they may have come are all at least 200 or 300 ml. 
distant, and the most probable direction of derivation seems to be from south or south- 
west. A. L. 


1043.* Upper Desmoinesian and Lower Missourian Rocks in North-eastern Oklahoma 
and South-eastern Kansas. M. C. Oakes and J. M. Jewett. Bull. Amer. Ass. Petrol. 
Geol., May 1943, 27 (5), 632-640.—The four major divisions of the Pennsylvanian 
(Upper Carboniferous) are (1) Morrowman, (2) Desmoinesian, (3) Missourian, and (4) 
Virgilian. The Morrowman and lower part of the Desmoinesian are not known in 
Kansas. At the top of the Desmoinesian the Lenapah limestone, traced in both 
Oklahoma and Kansas, is succeeded by the Memorial shale containing the Desmoine- 
sian brachiopod Mesolobus. In many places in Oklahoma, however, the break between 
Desmoinesian and Missourian lies at the top cf the Lenapah, or the Lenapah may be 
removed by pre-Missourian erosion. This unconformity is associated with everlap 
from the south of Missourian strata, in which facies changes are pronounced. 

The Seminole formation, in Tulsa County, Oklahoma, has three members (a) sand- 
stone and silt, (6) shale and Dawson coal, (c) sandstone and silty shale. The last 
member extends northwards and in Kansas it is inferred to be represented by the 
Hepler sandstone and by shales below the Checkerboard limestone. The Checker- 
board limestone is tentatively correlated with the De Nay limestone of east-central 
Oklahoma. The Checkerboard lies fairly low in the Bourbon group of Kansas. The 
Hertha limestone of the same State lies at the base of the succeeding Bronson group. 
The Hertha, and higher still the Swope limestone, are not continued into Oklahoma. 
At the summit of the Bronson group, the Dennis limestone of Kansas is synchronous 
with the Hogshooter formation of Oklahoma. A. L. 


1044.* Tertiary Sediments North-east of Morgan Hill, California. ©.M.Gilbert. Bull. 
Amer. Ass. Petrol. Geol., May 1943, 27 (5), 640-646.—In the area 5 ml. wide north-east 
of the Morgan Hill section of the Santa Clara Valley, Upper Jurassic serpentines are in 
contact along the Hayward fault with a red and green series of silts, sands, and con- 
glomerates correlated with the Plio-Pleistocene Santa Clara formation. The red and 
green beds dip north-east towards the Calaveras fault-zone in which Franciscan (Upper 
Jurassic) serpentine, glaucophane-schist, red chert, and shale are exposed. North- 
east of the fault-zone, an anticline measuring 2 ml. across is formed by Cretaceous 
shales, sandstones with flakes of biotite, and conglomerates containing probable pre- 
Franciscan porphyry, quartzite, gneiss, and granite, as well as Franciscan chert and 
Cretaceous limestone. This is followed on its north-east margin by a syncline | ml. 
wide of Middle (and ? Upper) Eocene shales and rudaceous lenses, at least 2300 ft. 
thick with Turritella andersoni var. lawsoni Merriam, Cryptochordia californica var. 
(Cooper), Discocyclina sp., small lamellibranchs, and fragments of carbonised wood 
along with chips of black shale in a basal sandstone. The latter, when it is followed 
westward, overlaps on progressively lower beds in the Cretaceous. This Eocene 
syncline has on its north-east side a Miocene syncline less than 1 ml. wide, the basal 
coarsely clastic rocks of which yield abundant Mytilus midendorfi Grewingk, Pecten 
andersoni Arnold, P. propatulus var. Conrad—indicating a Temblor (Middle Miocene) 
age. In higher strata, Tivela gabbi Clark, T. diabloensis Clark, Chione panzana 
Anderson and Martin, and Pseudocardium pabloensis Packard, represent uppermost 
Miocene rather than Pliocene. The relation between the Eocene and Miocene synclines 
is obscure, but probably involves both unconformity and faulting. A strip of Cretace- 
ous separates the Miocene syncline from overthrust Franciscan which has travelled 
from the north-east. A. L. 


1045.* Two Deep Wells for Water near Rapid City, South Dakota. J.P.Gries. Bull., 
Amer. Ass. Petrol. Geol., May 1943, 27 (5), 646-650.—Two wells at Rapid City airport, 
close to the eastern edge of the Black Hills uplift, give useful comparisons with water 
wells in Rapid City 10 ml. to the south-west, and with the outcrops 10-16 ml. to the 
west. 

At outcrop and in the city wells the Pahasapa limestone (Mississippian) is 300 ft. 
thick; at the airport it increases to 400 ft. The overlying Minnelusa sandstone with 
subordinate amounts of dolomite and red shale is 400-500 ft. at outcrop. In the city 
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increasing thicknesses of dolomite and red shales, with anhydrite and gypsum inter. 
calations, bring it up to 660 ft. At the airport dolomite largely takes the place of the 
sandstone, and red shale and anhydrite become more abundant. The Opeche red 
shale is 90-100 ft. at outcrop, 135 ft. in city wells, and 120-130 ft. at the airport. The 
Minnekahta limestone varies from 30-50 ft. in the Black Hills, but is consistently 
50—60 ft. on their eastern fringe. 

The Spearfish red beds in the uplift have been put at 695 ft., but this may include 
part of the Sundance to the top of the red “ Entrada’’ zone. 348 ft. of red beds have 
been found at Well No. 5, Rapid City, the only boring to penetrate the entire Spearfish 
section, and 340 ft. in the wells at the airport. 

At the airport, the Jurassic (Sundance, Unkpapa, and Morrison) is apparently at its 
thickest, i.e. 400 ft. 

The Cretaceous beds show a marked Newcastle sand member in the Graneros shale, 
the upper shale division of which is 100 ft. thinner than was expected. The Carlile 
shale is 100-350 ft. thinner than was previously thought possible. 

The Niobrara bentonitic and chalky shales are 200 ft. thick, and covered by the 
Pierre (Tertiary). 

Folding is sharp in a restricted area on the eastern flank of the Black Hills, but the 
regional dip is very gentle. A. L. 


1046.* Intensive Drilling is Projected in Venezuela. Anon. Oil Gas J., 27.444, 49 
(51), 32.—It has been predicted that during 1944 the demands for Venezuelan oi! may 
exceed the potential capacity of the fields now in production. Accordingly, all the 
principal operators have undertaken an intensive drilling plan which has been approved 
by P.A.W. The resumption of large-scale exploration is also contemplated. 

In 1943, the average output was 491,505 brl./day, 21° more than in 1941. 81° of 
the oil was from Maracaibo and Cumarebo. 

Creole reported the discovery in 1943 of the Yopales field, south-west of Oficina. 

The Venezuelan output rose from about 400,000 bri. /day in January 1943 to 580,000 
brl./day in December. G. D. H. 


1047.* Geology and Development of the Norman Wells Oil Field. J.S. Stewart. Oil 
Gas J., 27.4.44, 42 (51), 136.—The discovery well of the Norman Wells field was drilled 
in 1920, and found oil at a depth of 783 ft. Later the discovery well was deepened to 
1025 ft. In 1921, 8 ml. upstream, a dry hole which reported shallow gas was drilled to 
1512 ft. In 1924, a dry hole was drilled on the western tip of Bear Island, 3 ml. from 
the discovery well. A second oil well was completed in 1925 at a depth of 1602 ft., and 
only 150 ft. from the discovery well. The third and fourth producers were completed 
in 1940 at depths of 2702 ft. and 1330 ft., respectively. These four wells had outputs 
ranging 30 to 200 brl./day. 

In 1942, the U.S. Army took over the project and drilled 16 wells, 2 of which were 
non-commercial. 14 additional wells were drilled in the first eleven months of 1943, 
9 being commercial producers. 

The productive area will probably exceed 5000 acres, about 3000 acres being under 
the Mackenzie River, with perhaps 1500 acres of this drainable by directionally- 
drilled wells. 

The oil is apparently gas-saturated and is produced by natural flow. One of the 
best wells gave 1000 brl. in 23 hours on open flow. Some of the poorer wells give only 
50 bri. /day. 

Production is from a coral reef limestone in the Fort Creek section of the Upper 
Devonian. This limestone is a bioherm, a few feet thick at the edges and over 425 ft. 
thick in the centre. An average thickness of 66 ft. may be oil-saturated. The 
reservoir pressure is abnormally high for the depth, suggesting water drive, although 
no appreciable amounts of water have been met in edge wells, and the lenticular nature 
of the reservoir rock militates against external water drive. An artificial gas drive is 
planned later. 

The crude is of 38-4° A.P.I. gravity, with 055% of sulphur. Waxing occurs. The 
average reservoir rock porosity is estimated as 15%, with 20% of connate water. 
Flowing production may yield 20-25% of the oil; with repressuring the recovery may 
be 35-50%. Shrinkage amounts to 15%. The total recoverable oil, using a 40%, 
recovery factor, is estimated as 83-5 million barrels, but the basic data used in the 
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computation are rather uncertain. A more reasonable estimate of the ultimate yield 
may be 63 million barrels. 


1048.* March Completions Increase 15 per cent. Anon. Oil Gas J., 27.4.44, 42 (51), 
152.1748 wells were completed in U.S.A. in March 1944 compared with 1520 in 
February. 1057 produced oil and 179 gas. 

A table analyses the completions by States and districts, giving the footage, numbers 
of wells in different depth ranges, and the numbers of oil, gas, and dry wells. 


G. D. H. 
1049.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 27.4.44, 42 (51), 
152.—In the week ended 22nd April, 1944, 59 wildcats were completed in U.S.A.; 9 


found oil and 4 found gas. 
A table gives by States and districts the numbers and types of wildcat completions in 
the week ended 22nd April, 1944, and also cumulative totals to that date. G. D. H. 


1050.* Test Drilling in South Dakota. Anon. World Petrol., May i944, 15 (5), 110.— 
The drilling of at least 9 test wells in South Dakota is planned for the summer of 1944. 
One is to be near Gustav in Harding County, and will be drilled under a unit agreement. 

During 1943, two major tests were drilled. One went to 8000 ft. in Harding County, 
and was abandoned as dry. It was near a 7980-ft. well drilled in 1940, which well 
found small shows of oil in the limestone formation and a considerable show in the 
Deadwood sandstone. The probable recovery of oil was not deemed to be sufficient 
for commercial operation. During 1943, a good natural gas well was brought in } ml. 
north of Ardmore in Fall River County. It is planned to drill additional wells nearby. 

Although tests in the past three years have failed, interest has been maintained in 
this region, and several million acres are now under lease in North and South Dakota. 
A successful well in the Newcastle, Wyoming, area, a few miles from the South Dakota 
line, has stimulated interest in western South Dakota. This well is 3852 ft. deep, and 
is expected to produce at least 1000 bri. of oil/day. G. D. H. 


1051. Canada’s Second Deepest Wildcat Reaches Limestone for Test. Anon. Oil Wkly, 
1.5.44, 118 (9), 54.—Royalite Oil Co.’s Wildcat Hills 1 reached the Madison at 11,078 
ft., and stopped at 11,098 ft. It is Canada’s second deepest wildcat. The limestone 
cuttings showed porosity. Shell-Norman 1, 20 ml. to the south, reached the Madison 
at a depth of 11,588 ft., and stopped at 12,056ft. It was abandoned after showing some 
gas and sulphurous water in the limestone. Canada’s deepest producer of water-free 
oil is Northend Petroleum’s No. 1, 25 ml. south and east of Shell-Norman 1. This was 
completed at 9612 ft., and is on the ‘‘ East Side Limestone.” 

The oil-water line on the west flank of Turner Valley is 4000-4600 ft. below sea- 
level. Oil producers have been completed at much greater sub-sea depths on the east 
side of the field. 

A table compares the logs of Shell-Norman No. | and Royalite-Wildcat Hills 1. 

G. D. H. 


1052. Drilling Getting More Active in Colombia. Anon. Oil Wkly, 1.5.44, 118 (9), 
54.—On 15th April, Shell’s San Angel 1 was under test, and in the Llanos San Martin 1 
was drilling below 1600 ft. In the Casabe field, No. 18 was approaching 4000 ft., and 
No. 19 was drilling after setting surface pipe. A second well was spudded on the El 
Doce tract on 11th April. 

In the mid-Magdalena Valley area Socony-Vacuum’s Cantagallo 4 was awaiting 
equipment for testing. A derrick has been erected for a test on the Floresante tract 
on the Sinu river. 7 well locations are being prepared in the Socuavo field of the Barco 
concession, and 6 locations are being made in the Tres Bocas area. G. D. H. 


1053. Wells Completed in the United States in Week Ended 29th April, 1944. Anon. 
Oil Wkly, 1.5.44, 118 (9), 55.—317 field wells and 95 wildcats were completed in U.S.A. 
during the week ended 29th April, 1944. 6 of the wildcats found oil and 3 found gas. 

A table analyses by States and districts the completions made in the week ended 
29th April, 1944. G. D. H. 
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1054.* Exploration Spreading in Mississippi Oil Prospects. W.€. Morse. Oil Gas J. 
4.5.44, 42 (52), 30.—In Mississippi, the first well searching for oil was drilled in 1903, 
and it was only in 1930 that the first gas-well was completed to open the Jackson gas. 
field, which had been preceded by three gas wells in the small Amory gas-field. The 
first commercial oil-well was completed on the Tinsley dome in 1939. Nearly 500 wells, 
some 200 in the Jackson area, were drilled before oil was found in Mississippi. Two 
years after its discovery the Tinsley field had 242 producing wells and a cumulative 
production of 11,536,393 brl. of oil, and the Pickens field had also been opened. 4 
year later the Tinsley field had 339 producers and Pickens 6, while the Cary (Sharkey 
‘ounty) field had 2 producers. During the next year the Pickens field was expanded 
to 27 wells, with a cumulative production of 1,726,139 brl., and the Brookhaven field 
was discovered. In the five months ended January 1944 four new fields were found: 
Cranfield (Adams County), Eucutta (Wayne County), Flora (Madison County), and 
Heidelberg (Jasper County). 

At Tinsley, 303 wells produce from the Selma, 31 from the Eutaw, 2 from both, and 
1 from the Tuscaloosa; at Pickens 28 produce from the Eutaw; at Cary 2 produce 
from the Cretaceous (Jackson) ** gas rock,’’ and at Flora at least 1 produces from the 
same horizon. Brookhaven, Cranfield, Eucutta, and Heidelberg produce from the 
Massive sand of the basal Tuscaloosa. At Cranfield the over-all sand section is about 
125 ft. thick, with 30 ft. or more known to be oil-saturated. 

Development of the Eutaw sand has been pushed some 9-10 ml. into Alabama, and 
in this Gilbertown field at least 1 of the wells seems to be producing from broken chalk 
near the base of the Selma. 

In many of these producing structures drilling has revealed faulting which is con. 
cealed by surface rocks. 16 salt domes have been located. 

A map of Mississippi shows the positions of the oil- and gas-fields and of the salt 
domes. G. D. H. 


1055.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 4.5.44. 42 (52), 106. 
—During the week ended 29th April, 1944, 77 wildcats were completed in U.S.A. 
6 found oil and 5 found gas. A table summarizes by States and districts the results of 
wildcat completions during the week ended 29th April, 1944, and gives cumulative 
totals for 1944 to that date. G. D. H. 


1056. Ecuador Production Greater in 1943. Anon. Oil Wkly, 8.5.44, 118 (10), 78 
During 1943, Ecuador produced 2,362,176 brl. of oil, 400,000 brl. more than in 142. 
G. D. H. 


1057.* Ram River Field, Alberta, Development in Prospect. Anon. Oil Wkly, 8.5.44, 
113 (10), 78.—Ram River Oils, Ltd, No. 2, in the foothills west of Red Deer, Alberta, 
a 1§-in. test hole completed in June 1942, found a Devonian pay between 4250 and 4300 
ft. The 40-gravity oil is under good gas pressure. Efforts are being made to bring 
the well into production, but trouble is being experienced in shutting off Upper 
Devonian water and in cleaning out the pay-zone. An offset, No. 3, is being drilled. 
G. D. H. 


1058. Wells Completed in the United States in Week Ended May 6, 1944. Anon. (il 
Wkly, 8.5.44, 113 (10), 81.—The U.S. field and wildcat completions in the week ended 
6th May, 1944, are summarized by States and districts. There were 204 oil-wells and 
32 gas-wells among the 301 field completions, and 9 oil-wells and 2 gas-wells among the 
59 wildcat completions. G. D. H. 


1059.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 11.5.44, 43 (1), 171. 
—81 wildeats were completed in U.S.A. during the week ended 6th May, 1944. 7 
found oil and | found gas. The wildcat completions are summarized by States anc 
districts for the above week, and cumulative totals are given for 1944. G. D. H. 


1060. Drilling in United States 20 per cent. Ahead of First Four Months of 1943. Anon. 
Oil Wkly, 15.5.44, 118 (11), 50.—In the first four months of 1944 well completions in 
U.S.A. averaged 388 per week, about 20% more than the weekly average for the corres- 


nding I 
year col 
In 1944. 
1943, and 
and Kent 
143%- 
have sho 

In the 

red wi 

$266 r 


1061." 
Anon. 

analysis 
Compar 
and st at 


Oil Wk 
while 1 
A tal 
13th Mi 
totals 


qualit; 
north- 
On | 
Bef 
believ 


time 


1063.* 
48 (2), 
brl., m 
produc 
In t 
1064.’ 
oi! ar 
Th 
13th 
1065. 
22.5. 
US. 
the 
in M 
mad 
A 
esta’ 
; exte 
| field 
post 
Tex 
Car 
oil 
wes 


Gas J. 
903, 


0 wells, 

Two 
ulative 
ed. A 
harkey 
vanded 
n field 
ound; 
), and 


h, and 
oduce 
n the 
n the 
ibout 


and 
‘halk 


con. 


salt 
A 


ABSTRACTS. 365 A 


nding period of 1943. Even if this higher average continues throughout 1944, the 
year's completions will be only about two-thirds of the 33,000 wells drilled in 1941. 
In 1944, the activity in California has been 54%, greater than in the same period of 
1943, and in Montana, New Mexico, South Louisiana, Mississippi, Texas, West Virginia, 
and Kentucky, respectively, the increases were 38%, 53%, 41%, 33%, 43%, 47%, and 
143°. Arkansas, Illinois, North Louisiana, Nebraska, Ohio, and the Texas Panhandle 
have shown less activity in 1944 than in the same period of 1943. 
In the five weeks ended 29th April, 1944, completions averaged 401 per week, com- 
pared with 384 per week in March and 410 per week in February. 
3266 rigs were active on Ist May, 1944, as compared with 2312 on Ist May, 1943. 
G. D. H. 


1061.* Weekly Average Completions 20-7°%, above Last Year for First Four Months. 
Anon. Oil Wkly, 15.5.44, 118 (11), 50.—A table gives by States and districts an 
analysis of the completions in U.S.A. in April 1944 and in the first four months of 1944. 
Comparative totals are given for March 1944 and April 1943, as well as the numbers 
and status of the rigs in operation on Ist May, 1944. G. D. H. 


1062.* Wells Completed in the United States in Week Ended 13th May, 1944. Anon. 
Oil Wkly, 15.5.44, 118 (11), 53.—378 field wells and 89 wildcats were completed in 
U.S.A. in the week ended 13th May, 1944. 260 of the former found oil and 20 gas, 
while 17 of the latter found oil and 2 gas. 

A table summarizes by States and districts the U.S. completions in the week ended 
13th May, 1944, and gives cumulative totals for 1944 to that date, as well as some earlier 
totals for comparison. G. D. H. 


1063.* Hungary Rising Rapidly as Petroleum Producer. Anon. Oil Gas J., 18.5.44, 
43 (2), 44.—In 1943, Hungary’s crude oil production is reported to have been 7,433,000 
brl., nearly twice as much as in 1941. It is likely that the fields are being over- 
produced. 

In the south-west of Hungary the Budafapuzsta and Lovaszi fields yield high- 
quality light-gravity oil which gives little lubricating oil. The Bukkszek field in the 
north-east has only a small production, and does not appear promising. 

On the left bank of the Danube a gas-producing area is to be exploited. 

Before the war, the Hungarian refining capacity was 3,716,500 brl./year, and it is 
believed that much of the current production is being refined abroad. The peace- 
time oil consumption was about 2,229,900 brl./year. G. D. H. 


1064.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 18.5.44, 43 (2), 115. 
—70 wildeats were completed in U.S.A. in the week ended 13th May, 1944. 3 found 
oi! and 1 found gas. 

The U.S. wildcatting results are tabulated by States and districts for the week ended 
13th May, 1944, and cumulative totals for 1944 are also given. G. D. H. 


1065.* Exploration Completions Continue at Active Rate. L. J. Logan. Oil Wkly, 
22.5.44, 118 (12), 13.—During April 1944, 377 exploratory wells were completed in 
U.S.A. and 67 were productive, although none of the successes was outstanding. In 
the preceding months, several unusually promising discoveries had been made, notably 
in Mississippi and Alabama, and apparently important additions to reserves had been 
made in California, Wyoming, West Texas and the Texas-Louisiana Gulf Coast. 

A large proportion of the April discoveries took the form of new pay-zones in 
established fields, and important extensions to old fields. Some of the new pays and 
extensions seemed more important than most of the new fields found. The Atlanta 
field, Arkansas, appears to have been extended 2 ml. west and } ml. east, while an out- 
post well may have linked the Fullerton and Union fields of Andrews County, West 
Texas, which are 4} ml. apart. The Tensleep has been proved productive on the large 
Garland structure of Big Horn County, Wyoming. 2 wells, 34 ml. apart, have found 
oil in this formation. 

An important find seems to have been made in Pratt County, Kansas, 15 ml. south- 
west of the Chitwood pool, and a new pay-zone has been opened in the Layton sand of 
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the North-east Mehan field, Payne County, Oklahoma. The Carthage distillate field of 
Panola County, East Texas, has been extended 2} ml. A $-ml. north-easterly exten. 
sion has been made to the Rio Vista gas-field of Sacramento County, California, anq 
the Skinner North-west gas-field of Barber County, Kansas, appears to be an important 
strike. 

During the first four months of 1944, 1264 exploratory wells have been completed 
in U.S.A., 229 being productive ; the corresponding figures for 1943 were 1006 and 170, 
respectively. 

A list is given of the April, 1944, discoveries, together with pertinent data, and tables 
analyse the exploratory completions by States and districts for April and for the first 
four months of 1944, while giving some 1943 figures for comparison. G. D. H. 


1066.* Major Oil Province Promised in South-eastern States. L.J. Logan. Oi! Whly, 
22.5.44, 113 (12), 29.—Activity in the South-eastern States has been accelerated by the 
discovery of 4 oil-fields in Mississippi and 1 in southern Florida in 1943, and by the 
opening of the highly promising Heidelberg field of Jasper County, south-east Missis- 
sippi, and the Gilbertown field of Choctaw County, Alabama, in February 1944. 

The Heidelberg strike is 12 ml. north-west of Eucutta. Its second well had 200 ft. 
of oil-pay in 12 sands in the Eutaw and 3 in the Upper Tuscaloosa within 500 ft. of 
section. Is is estimated that it may produce 50-100 million brl.of oil. The Evcutta 
field may yield 50,000,000 brl. from the Eutaw at about 5100 ft. and the Tuscaloosa 
at about 6700 ft. The Cranfield field of south-western Mississippi is estimated to be 
good for 100,000,000 brl. of oil. Its discovery well found oil in the Wilcox at 5900 t., 
and light oil with much gas in the Lower Tuscaloosa at over 10,000 ft. The Tinsley 
field, discovered 4} years ago, has produced nearly 70,000,000 brl. of oil. It covers 
about 10,500 acres and has several pay-zones in the Selma, Eutaw, and Upper 
Tuscaloosa. 

16 gravity parties are operating in Mississippi, 8 in Alabama and 14 in Florida, while 
there are 33 reflection seismograph parties at work in Mississippi, 4 in Alabama and 2 
each in Florida and Georgia. 20 wildcats, 18 of them dry, were completed in the 
South-eastern States in the first quarter of 1944. This same region had 78 dry wild- 
eats and 5 discovery wells in 1943, the bulk of them being in Mississippi. 

The Paleozoic produces gas in north-eastern Mississippi and in south-western 
Alabama. These beds dip southwards, and in the coastal region they are overlain by 
younger beds. The thickness of these younger beds increases towards the coast, 
where there are production possibilities in the Eocene, Upper Cretaceous, Lower 
Cretaceous, and Jurassic. Production has been found in the Selma, Eutaw, and 
Tuscaloosa in Mississippi, in the Selma in Alabama, and in the Glen Rose in southern 
Florida. These formations are a continuation of those which produce in Texas, 
Arkansas, and Louisiana. It is probable that many favourable structures exist in 
these sediments, but they are often masked by shallower beds, thus requiring detection 
geophysically or by subsurface geology. A number of major uplifts are known: 
Sharkey County Uplift, Hatchetigbee Anticline, and McHenry High. The first two 
are associated with igneous activity and all have oil possibilities. There is also a basin 
with salt domes and other local structures. 

The coastal region of the South-eastern States now has 10 oil-fields and a gas-field, 
all except 2 being in the southern half of Mississippi. All have been found in the past 
5 years. 

A table gives a summary of the wildeatting in the South-eastern States currently 
and in recent years, while another lists salient data on the oil-fields of Alabama, 
Florida, and Mississippi. A generalized stratigraphic section is given for the South- 
eastern States, together with the fields producing from the different formations in these 
States, and from their equivalents in Louisiana, Texas, and Arkansas. G. D. H. 


1067.* Wells Completed in the United States in Week Ended 20th May, 1944. Anon. 
Oil Wkly, 22.5.44, 118 (12), 51.—A table analyses by States and districts the results of 
field and wildcat completions in U.S.A. during the week ended 20th May, 1944. Cumu- 
lative totals are given for 1944. G. D. H. 


1068.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 25.5.44, 43 (3), 145. 
—63 wildcats were completed in U.S.A. in the week ended 20th May, 1944. 4 found 
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oijand 3 found gas. Up to that date 1304 wildcats had been completed in U.S.A, in 
1944, 147 finding oil, 11 distillate, and 43 gas. 

The wildeat completions are summarized by States and districts for the week ended 
20th May, 1944, and cumulative totals for 1944 are given. G. D. H. 


1969. Summary of April Completions. Anon. Oil Gas J., 25.5.44, 43 (3), 152.— 
i811 wells, including 160 service wells, were completed in U.S.A. in April 1944. 953 
produced oil and 200 produced gas. The completions are tabulated by States and 
districts, and the footage and numbers of wells in different depth ranges are given. 
G. D. H. 


1070. More Discoveries Indicated for Alabama-Mississippi. D.L. Carroll. Oil Wkly, 
29,5.44, 118 (13), 44.—Gilbertown, Alabama's first commercial oil discovery, was found 
in February 1944. It is in Choctaw County, 9 ml. east of the Mississippi border, and 
40 ml. east of the new Heidelberg field of Jasper County, Mississippi. Production is 
from the Selma chalk at a depth of 2800 ft., the well having been plugged back from the 
Tuscaloosa at 5380 ft. The latter horizon is productive at Tinsley, Eucutta, and 
Brookhaven, while the Selma produces at Tinsley, Cary, and Flora, all these fields being 
in Mississippi. The Eutaw and Wilcox also produce in this region. 

Cranfield and Heidelberg are of major rank, and Eucutta may prove to be the same. 
Between these two areas exploratory work is being concentrated. 

Recent work has shown that beds of Lower Cretaceous and Jurassic age are inter- 
calated between the Tuscaloosa and the truncated Paleozoic formations which dip 
coastwards. A well near the east end of the Hatchetigbee anticline encountered the 
Eagle Mills below the Smackover, finding it to consist of interbedded shales and salt, 
thus suggesting that it is probably the source of the salt in the salt domes of this basin. 
Geophysical surveys indicate that the core of the anticline is a deeply buried salt ridge 
from which two salt domes rise. 

A well in Lauderdale County, Mississippi, reached Palwozoic beds at a depth of 6060 
ft., without passing through Jurassic beds, pointing to the presence of a high Paleozoic 
ridge or the edge of the salt basin being south of this point. Salt domes occur in the 
area around the Jackson Uplift. The Tinsley dome is regarded as a large salt uplift. 

Travis Peak and Trinity (Lower Cretaceous Comanche) beds are shown to occur in 
Mississippi and Alabama by well-cuttings and cores. The top of the Palwozoic dips 
south-west in Mississippi and almost south in Alabama, but the regional slope is inter- 
rupted by faults, anticlines, salt intrusions, and igneous bodies that have uplifted the 
Mesozoic beds. The most prominent of these structures are the Jackson and Tinsley 
domes, Hatchetigbee, Lower Peach Tree, and Wiggins anticlines, the Sharkey uplift, 
Jackson and Forest faults, and some broad arches over ancient Palwozoic folds in 
Alabama. The Sharkey uplift appears to be a local expression, with igneous intrusions, 
of the Monroe anticline which crosses the Mississippi valley, running north-east towards 
the Sabine uplift. 

Pinch-outs of Jurassic, and perhaps of younger beds, may be expected along the 
flanks of the buried ridges which are believed to exist in Alabama, and differential 
compaction may have arched overlying beds. 

Most of the oil-fields found so far in this area are definitely known to be associated 
with salt intrusions, and 15 other salt domes are known. Few tests have been put 
down for salt-dome flank production. 

The great thickness of Selma limestone prevents effective shooting in lower beds, so 
that gravity surveys are being preferred, especially for locating salt domes. Magnetic 
surveys will pick up the igneous intrusions. 

The belt of overlap or truncation of the Lower Cretaceous and Jurassic rocks below 
the Upper Cretaceous is favourable for searching for stratigraphic traps. 

It appears that the Heidelberg field of Mississippi may cover 7000 acres, and that the 
closure is 700 ft. 

A map, hypothetical cross-section, and a proposed stratigraphical column for the 
Mississippi-Alabama basin are included. G. D. H. 


1071. Huge Production Gains Seen in Post-War Period. Anon. Oil Wkly, 29.5.44, 
113 (13), 57.—If present indications are realized, oil production outside U.S.A. may 
be a million or more barrels per day greater within a few years than before the war. 
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The Near East area is the largest potential source of production, although Venezuela 
is likely to make large gains earlier. The actual proved reserves of the Middle Eagt 
are estimated as 16,000 million brl., with a further indicated reserve of 25,000 million 
br. in fields not yet fully explored. The U.S. reserve is estimated as 20,000 million 

Economics demand that the proposed pipe-line from Saudi Arabia and Kuwait to the 
Mediterranean should be operated at capacity, calling for 300,000 bri. /day, compared 
with an output of 15,000 brli./day before the war. Before the war Iran and | 
produced 215,000 brl./day and 75,000 brl./day, respectively, and if they should seek 
parity with Saudi Arabia and Kuwait the total, including the production of Qatar and 
Bahrein will be 1,000,000 brl./day, about 700,000 brl./day more than before the war. 

Last year P.A.W. announced a programme for increasing Venezuela’s output to 
1,000,000 brl./day by 1945, and this will be attained if materials are available. Before 
the war the output was 600,000 bri. /day. 

Russia produced 625,000 brl./day before the war. This country has vast potential 
oil-bearing regions from which additional production could be developed, and so 
1,000,000 brl./day is possible in the post-war period. 

Colombia and Trinidad are included in P.A.W.’s programme for foreign development, 
and the Norman Wells field has opened a vast area of Canada which may become a 
source of large oil production. 

If the Near East produces 1,000,000 brl./day, it will be capable of meeting the pre. 
war requirements of Europe and Africa. Before the war Venezuela sent 300,000 
brl./day to these areas, and U.S.A. sent a similar amount. Thus with its increased 
output Venezuela would want new markets for 700,000 brl./day. 

After the war the U.S. output should drop to pre-war levels, and may drop even 
lower, but if the oil industry is not to be depressed, it cannot fall sufficiently to make 
room for the 1,000,000—1,500,000 brl./day of additional oil expected from countries 

outside U.S.A. after the war. G. D. H. 


1072. Wells Completed in the United States in Week Ended 27th May, 1944. Anon. 
Oil Wkly, 29.5.44, 118 (13), 63.—72 wildeats and 320 field wells were completed in 
U.S.A. in the week ended 27th May, 1944. 16 of the former found oil and two gas, 
while 210 of the latter obtained oil and 32 gas. Both types of completions are analysed 
by States and districts, and cumulative totals are given for 1944 to the above date. 
G. D. H. 


1073.* Oil Search in Eastern Gulf Region. J.A. Kornfeld. World Petrol., June 1944, 
15 (6), 27.—The discovery of the Sunniland oil-pool of Collier County, southern 
Florida, in November 1943 opened a new sub-province of millions of acres to geological 
and geophysical exploration. This is nearly 600 ml. from the nearest producing area, 
Gilbertown, of Choctaw County, Alabama. In the intervening area, geophysical 
crews are searching on a large scale for local structures, mainly by means of the gravity 
meter. The Sunniland production is from a Lower Cretaceous wedge, some 2000 ft. 
thick there, and overlapped northwards towards the Ocala Uplift. 

About 16,000,000 acres of land are now under lease in the Eastern Gulf province— 
Florida 8,000,000 acres, Mississippi 5,500,000 acres, Alabama 2,000,000 acres and 
Georgia 500,000 acres. During 1943 this area had 460,223 ft. of exploratory drilling, 
72% of the drilling being in Mississippi. In both Alabama and Mississippi wells have 
exceeded 12,000 ft. in depth; 11,000 ft. has been reached in Florida and 7000 ft. in 
Georgia. 

In 1939, a wildcat was abandoned at 10,006 ft. in Monroe County, Florida, 50 ml. 
west of Miami, having encountered oil-shows at various points throughout the Cre- 
taceous penetrated. This well proved the existence of Lower Cretaceous beds, possibly 
as a regional stratigraphic wedge. Geological and geophysical work, and core-drilling 
followed in Collier, Dade, Hendry, and Monroe Counties, anticlinal structure being 
indicated, and finally the Sunniland discovery well was drilled 42 ml. north-west of the 
airy hole. Production was obtained in the Lower Cretaceous, the initial pumping 
production being 140 brl. of net oil plus 65% of salt water. A second well is now 
nearing the productive pay. Two other tests are under way in Dade County. 

The main drilling objective in southern Mississippi is the ‘‘ Massive sand "’ of the 
lower Tuscaloosa. Three fields have been found in this area, at depths of 6667 ft. 
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(Eucutta, Wayne County) to 10,282 ft. (Brookhaven, Lincoln County). The producing 
structures have been located by gravity meter and reflection seismograph. Of the 
three “* Massive sand * discoveries Cranfield, Adams Country, seems to be the most 
important. The Eucutta discovery well had an oil-show in the Eutaw. Cranfield 
gives 40° high-gravity oil, while Eucutta and Brookhaven give low-gravity oil. 

The Heidelberg pool of Jasper County, east-central Mississippi, has three wells 
producing from the Upper Cretaceous Eutaw. The ultimate producing area is esti- 
mated as 8000-10,000 acres. The structure has at least one major fault and a number 
of cross-faults. 

The Tinsley pool of west-central Mississippi was opened in 1939, and its cumulative 
production is over 65,000,000 brl. The peak output was 28,177,484 bri. in 1942. This 
field covers 9,840 acres, and is a dome with numerous cross-faults. There are seven 
producing sands, averaging 30 ft. in pay thickness, from the Selma, Eutaw, and 
Tuscaloosa, all of Upper Cretaceous age. 

The Gilbertown pool of Choctaw County is Alabama’s first commercial oil discovery. 
The “ Massive sand *’ proved barren in the discovery well, and oil was obtained from 
the Selma Chalk. Another well showed oil saturation in the Eutaw. The Selma 
porosity is erratic. Small gas-pools have been developed at Fayette and Huntsville in 
the Paleozoic province of the north-western part of the State. 

Nine unsuccessful Cretaceous tests have been drilled on the Hatchetigbee anticline of 
south-west Alabama. 

Several maps are included, and tables give data on drilling and on geophysical 
activity in the Eastern Gulf region, and there are details of the various discovery wells. 


G. D. H. 


1074. Deeper Pay Discovered in Jusepin. Anon. Oil Gas J., 3.6.44, 43 (4), 30.—A 
new producing horizon at depths of 5500-6000 ft. has been opened at Jusepin. Five 
wells‘are now producing from this horizon, which consists of sand, and is believed to 
hold important reserves. 

The Creole Petroleum Corporation has surrendered about 1,500,000 acres of con- 
cessions since their prospective value did not justify payment of the conversion tax 
and annual rental of 80 and 65 cents/acre, respectively. 

During the first four months of 1944, Venezuela’s production averaged about 
580,000 brl./day, Creole supplying about 333,000 brl./day, 277,000 brl. of it coming 
from western Venezuela. 

At the instance of P.A.W., Creole has undertaken an intensive drilling programme, 
with a view to raising the production potential of the company to 572,000 brl./day by 
Ist January, 1945. This calls for nearly 250 new wells in proven fields. G. D. H. 


1075.* Socony-Vacuum to Join List of Venezuelan Shipping Companies. Anon. Oil 
Gas J., 3.6.44, 43 (4), 30.—Socony-Vacuum now has a small oil production in Venezuela, 
and hopes to start shipping about 3000 brl./day in the summer of 1944. The west 
Guara field has been extended to a Socony-Vacuum concession. 

Socony-Vacuum has six concessions from the Colombian Government, aggregating 
507,162 acres, and applications covering 2,820,592 acres ; leases on private lands total 
505,107 acres. In the middle Magdalena valley, the company has completed two 
producing wells which are 90 ml. from the Barco pipe-line. Preparations have been 
made to drill a joint well with Tropical in the coastal region of Colombia. Up to the 
beginning of 1944, about 11,000,000 brl. of oil had been shipped from the Barco con- 
cession held jointly with the Texas Company, and after curtailment due to lack of 
transport the production has again reached 11,000 brl./day. 

In Venezuela, Socony-Vacuum now holds about 350,000 acres of concessions, and 
has drilled 25 exploratory wells, in addition to making geological and geophysical 
studies, G. D. H. 


1076.* Peruvian Production. Anon. Oil Gas J., 3.6.44, 43 (4), 40.—In 1943 Peru 
produced 14,653,748 brl. of oil, 1,025,170 bri. more than in 1942. G. D. H. 


1077.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 3.6.44, 43 (4), 95.— 
In the week ended 27th May, 1944, 68 wildecats were completed in U.S.A., 8 finding oil, 
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1 distillate, and 2 gas. The 1944 totals to that date were 1372 wildcats, 155 yielding 
oil, 12 distillate, and 45 gas. i 

The wildcat completions in the week ended 27th May, 1944, are summarized by 
States and districts, and cumulative totals to that date are given for 1944. G. D. H. 
1078. Future Gas Supply Twice Known Reserves. L. F. Terry, Oil Wkly. 5.6.44 
114 (1), 65.—The known reserves of natural gas in U.S.A. are estimated to be 119 
trillion cubic feet. During 1943, the record volume of about 4 trillion cubic feet was 
produced, 3-3 trillion cubic feet being marketed. 

The total past discoveries of gas in U.S.A. have been about 200 trillion cubic feet. 
During the period 1926-1934 the rate of discovery and development of new gas reserves 
averaged 6-82 trillion cubic feet per year, or about 2} times the rate of withdrawal, 
During the period 1935-1943 additions to reserves averaged 6-28 trillion cubic feet per 
year, or about twice the rate of production. 

Deeper drilling may be expected to reveal increasing proportions of solution yas per 
barrel of new oil reserves discovered in the future, and the continued improvement in 
methods of conserving gas in oil-field operations should also add to the supply of 
natural gas available from this source. There is evidence that with deeper exploration 
the proportion of natural gas to crude oil discovered has been increasing. In the Gulf 
coastal area the proportion of gas and condensate discoveries has increased from 7%, 
in 1933 and 24% in 1934 to 52% in 1943. 

51-4 trillion cubie feet of gas has been produced and delivered to customers from 
1906 to the end of 1943. Probably the total volume of gas marketed in U.S.A. to the 
end of 1943 was 57 trillion cubic feet. Making allowances for the reported gas losses 
and waste, as well as for that >lown into the air before conservation was practised, the 
total volume of gas produced in the U.S.A. to the end of 1943 is at least 90 trillion 
cubic feet. 

Various studies have indicated that future oil discoveries in U.S.A. will at least be 
equal to the total past discoveries, and since in general gas discoveries have run parallel 
with those of oil, it appears likely that future gas discoveries will at least equa! and 
possibly exceed the 200 trillion cubic feet discovered to date. Thus the total potential 
gas reserves of U.S.A. may be some 300 trillion cubic feet or more. G. D. H. 


1079.* Wells Completed in the United States in Week Ended 3rd June, 1944. Anon. 
Oil Wkly, 5.6.44, 114 (1), 73.—389 field wells and 83 wildcats were completed in U.S.A. 
in the week ended 3rd June, 1944. 249 of the former found oil and 39 gas, while nine of 
the latter found oil and one gas. 

The wildeat and field completions are summarized by States and districts for the 
above week. G. D. H. 


1080.* Jusepin Constitutes Eastern Venezuela’s Largest Reserve. Anon. Oil Gas J., 
10.6.44, 43 (5), 50.—The aggregate daily potential of the greater Jusepin area is now 
about 90,000 bri. 33°-gravity oil is obtained from depths of 5000-6500 ft., and the 
reserve is the largest known in Eastern Venezuela. Production is obtained along a 
30-ml. north-east-south-west trend, but it is not yet established that all the producing 
areas will join into a common structure, although the oil types and structural condi- 
tions are similar. 

The discovery well was drilled near the town of Jusepin. Immediately to the south- 
west is the Mulata concession, and adjoining this on the south-west is the Santa Barbara 
concession. Both these concessions have much proven but undrilled area. North of 
Mulata is the Muri strip. South-west of Santa Barbara is the Travieso concession on 
which line-offset producers to those of Santa Barbara are being drilled. It is reported 
that Creole has found deeper productive horizons than those producing currently in 
Jusepin, in an area to the east of the field proper. 

The present primary spacing outside competitive zones is about one well to 90 acres. 

Twenty different saturated sands have been logged in the Miocene section, starting 
at 3900 ft. in the north-east. All the beds dip gradually south-west. Where possible 
in Jusepin proper dual completions are made in the zones 3900-4200 ft., and 4400- 
4500 ft. To the south-west in Mulata and Santa Barbara an intermediate producing 
zone appears, but it is now being cased off. 

Considerable gas is being produced with the oil throughout the field. Probably 
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some form of gasoline recovery, crude-oil stabilization, and pressure maintenance will 
be carried on after the war, when materials are available. Pipe-lines to Puerto la 
Cruz and Caripito serve this area, and a new 16-in. line is being constructed from 
Mulata to Puerto la Cruz. G. D. H. 


1081.* Analysis Shows Abundant Reserves Still in Gulf, Mid-Continent Areas. F. B. 
Taylor. Oil Gas J., 10.6.44, 43 (5), 52.—The Gulf and Mid-Continent areas of U.S.A. 
include various geological conditions, depths, and distributions, as regards oil, rendering 
them more nearly comparable to areas yet to be developed than any other producing 
sector, and so they may be used as a yard-stick. Oklahoma has a similar relation to 
the Gulf and Mid-Continent areas as these areas have to U.S.A. Hence its past pro- 
duction as compared with future possibilities is essentially the same as for the entire 
Gulf Coast and Mid-Continent area. 

Production in Oklahoma began at the beginning of this century in shallow Pennsyl- 
vanian sands. The production was 52,000,000 brl. in 1910, 106,000,000 brl. in 1920, 
277,775,000 brl. in 1927 (the peak year), 216,000,000 brl. in 1930, and 156,000,000 brl. 
in 1940. The decline since 1927 has been irregular, due to the depression and to dis- 
coveries. U.S.A. as a whole continues to show a rising production trend, and while 
Oklahoma's output is falling, its demand has been constantly rising. It appears that 
Oklahoma has progressed farther along its production curve than has U.S.A. Within 
the State the discovery of reserves has not kept pace with the development of producing 
areas already known, and the same condition is becoming apparent nationaliy. In 
1943, Oklahoma produced 123,000,000 brl. of oil, while discoveries were 88,860,000 
bri. The State’s reserves have fallen from 1,202,000,000 brl. in 1938 to 935,000,000 
bri. on Ist January, 1944. 

It appears that under present economic conditions Oklahoma can produce 
275,000,000 brl. of crude by secondary methods, while with price increases this might be 
raised to 625,000,000 br. 

The future reserves of Oklahoma may be about 5,000,000,000 brl., 1,000,000,000 
bri. being primary reserves and 3,000,000,000 brl. being potential reserves in undis- 
covered fields. To date the production has been 5,300,000,000 bri. G. D. H. 


1082.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 10.6.44, 43 (5), 119. 
—82 wildcats were completed in U.S.A. in the week ended 3rd June, 1944; 9 of them 


found oil, 1 distillate, and 3 gas. The wildcatting results in this week are tabulated by 


States and districts, and cumulative 1944 totals to the above date are given. 
G. D. H. 


1083. Interest Revived in Wyoming and Montana. D.L. Carroll. Oil Wkly, 12.6.44, 
114 (2), 18.—The exploration and development of the oil resources of Wyoming and 
Montana have been retarded by several factors which include : (a) the majority of the 
fields have yielded heavy black oil which has had only a limited market; (b) some 
large, ideal, surface-evident structures have failed to produce oil. However, crude oil 
shortages, improvements in refining methods, the discoyery of higher-gravity crudes, 
and the fact that the less prominent and smaller structures may be productive have 
led to a change in outlook. 

In the north-western Great Plains region there are isolated, and grouped anticlines 
of varying closures, domes produced by laccolites or other causes, structures which 
are much faulted, others which are relatively free from faults, terraces and fault zones. 
The formations range from Cambrian to Pliocene in age, except possibly for the Silurian 
and Miocene. Most of the structures that have been drilled in Wyoming and Montana 
have large closures and steep dips, and drilling has been slow and costly. Recently it 
has been shown that structures of comparatively small closure may also bear oil, and 
that the theory that only those structures with large closures have been able to hold 
oil against the flushing action of water entering the mountain outcrops is not neces- 
sarily valid. The favourable small structures lie some distance in from the margins of 
the Tertiary basins. 

Two wells in the Gebo Dome field, near the south end of the Big Horn basin, have 
found big oil reserves in the Embar, and the Tensleep and Madison also hold production 
possibilities. After nearly 30 years, a deep test has been drilled on the faulted anti- 
cline of the Elk Basin field which produces from a shallow Frontier pay, and the deep 
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test has found good production in the Tensleep, the producing area of which is more 
extensive than that of the Frontier. 

The Garland field in the northern part of the Big Horn basin was opened in 1906, 
and gave most production from the Madison, with a little oil in the Frontier, Cloverly, 
Embar, and Tensleep. The Tensleep had a strong flow of gas which was cased off, but 
recently this has proved to be the gas cap of an oil-bearing horizon. Winkleman, 
Steamboat Butte, and the Gage Dome fields are on moderately-sized structures, known 
for many years, but for one reason or another not drilled until now. The Gage Dome 
field is in an area where some 70 wildcats have been drilled on other domes, finding 
fresh water only, thus suggesting that water circulation had flushed out any oi! which 
might have accumulated in the area north and north-west of the Bull Mountain syn- 
cline, except in the Devils Basin structure. However, the Gage Dome structure seems 
to have been protected from flushing, and the same may be true of the West Gage 
dome. 

North and east from the strongly folded and faulted area of central Montana 
Paleozoic beds gradually thicken, and they are truncated below the Mesozoic. These 
beds are involved in a number of prominent structures, some of them due to laccolitic 
intrusions, and some of the beds are productive in Canada, Wyoming and parts of 
Montana. Hence they may hold promise in eastern Montana. Few wells have 
reached the Madison in this area. In places the Ordovician may be accessible. 

In Wyoming, the development of oil and gas has been more or less confined to the 
edges of the structural basins, and little is known about the deeper parts of the basins. 
It is likely that some of the structures plunging down under the edges of the basins 
continue below the Tertiary, and these buried structures may carry oil. A combined 
geological and geophysical attack will be required to find them. 

The U.S. Geological Survey is making regional studies of areas in Wyoming and 
Montana from the point of view of oil possibilities. 

A map and stratigraphical column are included. G. D. H. 


1084. Completions First Five Months One-Fourth Ahead of 1943 Period. Anon. (il 
Wkly, 12.6.44, 114 (2), 66.—More wells were completed in U.S.A. in May than in any of 
the earlier months of 1944. During the first five months of 1944, 8819 wells were 
completed, compared with 7102 wells in the same period of 1943. The following States 
had increases in 1944 relative to 1943, which increases exceeded the country’s average 
of 24-2%: California (55%), Kentucky (128%), South Louisiana (42%), Mississippi 
(34%), Montana (65%), New Mexico (57%), Texas (45%), Pennsylvania (25%). 
There were decreases in drilling in Arkansas (25%), Illinois (11%), North Louisiana 
(9%), Nebraska (65%), and Ohio (2%), as compared with 1943. ke 
Completions in May 1944 averaged 441 per week, against 322 per week in May 1943. 
The well completions are analysed by States and districts, data being given for May 
1944, January to May 1944, and some comparative totals for April 1944, May 1943, 
and January to May 1943, as well as footage and other figures. G. D. H. 


1085. Wells Completed in the United States in Week Ended 10 June, 1944. Anon. (il 
Wkly, 12.6.44, 114 (2), 67.—332 field wells and 68 wildcats were completed in U.S.A. in 
the week ended 10th June, 1944. The field wells included 217 oil-wells, 34 gas-wells, 
and 26 input and salt-water disposal wells; the wildcats included 16 oil-wells and 2 
gas wells. 

A table summarizes by States and districts the results of wildcat and field comple- 
tions in U.S.A. in the week ended 10th June, 1944. G. D. H. 


1086.* Colombian Production at 26-month High. Anon. Oil Gas. J., 17.6.44, 43 (6), 
77.—In December 1943 the daily output in Colombia was 59,677 brl. of oil, but the 
average in January 1944 was only 40,836 brl. The February, March, and April 
figures were respectively 57,472 brl./day, 62,084 brl./day, and 65, 862 brl./day, the last 
figure being the highest rate since February 1942. During the first four months of 
1944 the production was 6,833,198 brl., compared with 1,384,766 brl. in the corres- 
ponding period of 1943. BD. B. 


1087.* Multiple Pays Create Complex Problems in San Joaquin Area. Anon. Oil GasJ/., 
17.6.44, 43 (6), 84.—The oil-fields of the greater San Joaquin area of Eastern Venezuela 
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have South America’s deepest producing wells, and possess innumerable sands through- 
out a section over 7000 ft. thick, from which gas, condensate, or oil are produced, 
making completion problems difficult. High pressures and temperatures are en- 
countered, and an unusual crude with a high wax content is met. There is also one of 
the world’s largest gas-condensate reserves awaiting exploitation. Production is 
obtained along a 40-m!. north-east-south-west trend of steep domes, and the probable 
productive area on proven structures totals about 50,000 acres. The El Roble dome 
lies just north of the main San Joaquin structure. Its sands average 9650 ft. in depth, 
and have high permeability and low pressure. ‘Ten wells have been completed, and to 
date they have produced 6,500,009 brl. of oil. It is possible that production may be 
obtained in the synclinal area between E] Roble and San Joaquin. North-east of El 
Roble Anaco | found production mainly below 8500 ft., but the gas/oil ratio was 
4000 to |. The San Joaquin trend includes, from north-east to south-west, the Santa 
Rosa dome, Guario dome, central San Joaquin dome, western San Joaquin dome, and 
the Santa Ana dome. It seems possible that some of these domes will connect and 
produce throughout the synclinal areas at deeper levels. The Miocene Oficina section 
of this series of domes ranges 4500-6000 ft. in thickness, and in it 30 different producing 
sands have been logged. In these sands the net saturated thickness ranges 5—50 ft. 
The upper zones, at an average depth of 5774 ft., have temperatures up to 250° F., and 
bottom-hole pressures of 3200-4000 Ib./in.*. Three wells have penetrated the uncon- 
formable Oligoeene section to the Eocene gas-condensate horizon. The condensate 
varies with structural position from 40 brl./million cu. ft. of gas to 1000 brl./million cu. 
ft. of gas. 

Economic studies are now being made of the greater San Joaquin gas reserve, and a 
gas-cycling programme is being considered. In the gas caps a typical well may give 
350-400 br. of oil/day, with gas/oil ratios of about 5000 to 1. 

The Mene Grande pipe-line from Oficina crosses the San Joaquin trend just north of 
proven production. G. D. H. 


1088. Wildcat Completions and Discoveries. Anon. Oil Gas J., 17.6.44, 43 (6), 163.— 
73 wildeats were completed in U.S.A. in the week ended 10th June, 1944, 9 finding oil, 
1 distillate, and 5 gas. The wildcat completions in this week are tabulated by States 
and districts, and cumulative totals to this date are given for 1944. G. D. H. 


1089. Geology Promises More Oil Fields in Turner Valley Area. G.S.Hume. Oil Wkly, 
26.6.44, 114 (4), 32.—Turner Valley is on the eastern edge of the foothills. It has a 
pronounced surface anticline with flank dips of 50-70° or more, and plunging ends. 
Strike faults are numerous. The Palwozoic limestone at depth generally has moderate 
dips. A major thrust-fault cuts off the surface structure at depth, and the Missis- 
sippian appears as a westward-dipping limestone block, cut off by faults on both edges, 
and somewhat drag-folded on the east. This limestone plunges north and south. 
Some of the surface faults pass into bedding planes at depth and do not cut the Missis- 
sippian. Thus the Mesozoic beds have been rotated to possess steep dips. The 
Mississippian has few faults except in the north. Two porous reservoir horizons occur 
in the upper 350 ft. of the Mississippian, and they seem to die out westwards. Gas 
occurs east of the oil. The maximum closure for the oil- and gas-zones is 5000 ft. 
East of the main Paleozoic limestone mass, at the north end of Turner Valley, there is a 
fault-block with oil at a much lower level than elsewhere. To the west the Highwood 
uplift may have local oil and gas accumulations, and is separated from Turner Valley 
by the Outwest fault. 

Turner Valley has given 66,780,000 brl. of oil and distillate, with large volumes of 
gas. It seems likely that the oil came from the east, for the oldest mountains are in 
the west of the Cordilleran area. The eastern fault-block at the north end of Turner 
Valley was probably separated after oil accumulation, thus carrying the oil down. 
Originally the Paleozoic beds must have dipped east, and the oil accumulated when 
they were in this state, perhaps in an anticline which arose before the main period of 
deformation. To the east the porous horizons of the Mississippian come to the surface 
of that formation due to bevelling, and so must be in contact with Jurassic shales. 
The oil could have originated in the Mississippian limestones, but the Jurassic shales 
may have been a prolific source of oil, so that the contact of the Jurassic shales with the 
porous Mississippian horizons may be significant, for the porous horizons would be 
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favourably situated for receiving oil squeezed out of the shales. Thus, structures jn 
front of Turner Valley would receive oil first as it migrated westwards, and hence if 
they exist they merit prospecting. Scattered holes east of Turner Valley have had 
oil-shows, though not of commercial size. 

There are indications of a Palwozoic limestone anticline under the Turner Valley 
fault at the Sterling Pacific No. 1 location, according to well data, but the position of 
the anticlinal crest is uncertain. 

Drilling on the Highwood uplift has shown water in the Paleozoic limestone about 
6000 ft. higher than the Turner Valley oil-water contact. The crest of this uplift is at 
Pekisko Hills, where the limestone is only about 1000 ft. deep, and has low-pressure 
gas. Shows of oil were found in a well some distance down the northerly plunge of the 
structure. No well on this structure has been drilled to the Devonian. Some oil has 
been found in the Devonian at Moose Mountain, a Palwozoic outlier 30 ml. west of 
Calgary, but the porosity was low. At Pekisko Hills the Devonian might be 3000- 
4000 ft. deep. 

The Dyson Mountain fault separates the Sullivan Creek anticline from the Highwood 
uplift to the east. As in other areas the surface Mesozoic beds show complicated 
structures, but the Paleozoic may be simpler. In a small porous zone a weil found 
gas. Like the Highwood uplift, the Sullivan Creek structure is some 26 ml. long; the 
latter has a long eastern limb, thus differing from the other structures of this region. 
No satisfactory test has been drilled on the Sullivan Creek structure. There are 
believed to be good prospects of its bearing light oil, and both the Mississippian and the 
Devonian merit testing, for the latter is known to contain porous zones. G. D. H. 


1090. New Pays and Fields Many But Not Spectacular. L.J. Logan. Oil Wkly, 26.6.44, 
114 (4), 41.—During May, exploration revealed a comparatively large number of new 
oil-fields, new pays, and extensions, but few of the discoveries appeared to be of out- 
standing importance. Important oil production was established in Oklahoma at a 
record depth. In Wyoming, a new oil-field was opened, and Tensleep sand production 
was extended at Elk Basin. A 1}-ml. north-west extension of Clear Fork limestone 
production was made in the Sand Hills field, Crane County, West Texas. 

The Oklahoma discovery is in McClain County, on the west side of the Nemaha 
Ridge. Production is obtained from the Wilcox at a depth of 10,625—10,645 ft. The 
structure is a faulted anticline. 

Strawn limestone production was found at 4248-4255 ft. in Hardeman County, 
North Texas. Cooper Cove, Wyoming's new field, obtained oil from the Dakota at 
4834-4912 ft. The Douglass field, Stephens County, West-Central Texas, has been 
revived by the discovery of flowing production in the Mississippi limestone at 4343- 
4362 ft. This strike is on a local high revealed by logs of old wells. 

In Stafford County, western Kansas, Viola limestone production has been found at 
3783-3787 ft., and this may connect with the Zenith and West Zenith fields to the east. 
The North McCallum field of Colorado has been extended, and a gas-field has been 
found in Pondera County, Montana. 

Tables summarize by States and districts the results of exploratory drilling in U.S.A. 
in May and during the first five months of 1944. The new discoveries in May are listed 
with pertinent details. G. D. H. 


Geophysics. 
1091. The Future of Geophysics. W.T. Born. Geophys., 6 (3), 213—220.—The great- 


est advances in the art of exploration in the near future will come through the more 
effective application of existing methods, and it is necessary that the geologist and the 
geophysicist complement each other’s activities to a degree now only being approached. 

Seismic activity in the U.S.A. will continue at the present level of 150-200 crews in 
the field for at least 5 years. The re-survey of old areas for minor structures will be 
continued. A considerable part of the Gulf Coast area will be surveyed once again to 
“map deeper horizons, a task which requires only minor modifications of present 
technique. Much future work will be concerned with the location of stratigraphic 
traps. Improvement in technique in those cases in which the method is relatively 
unsuccessful has considerable possibilities. 

Gravimetric surveys will continue to be an important reconnaissance method, but 
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the amount of work done can be expected to decrease since, with proper use, re-survey - 
ing is unnecessary. The method could be used for locating the piercement type domes 
undoubtedly existing off-shore in the Gulf of Mexico. 

Little change in the status of electrical methods of exploration is expected. They 
should be used only in areas where information concerning surface features is required 
or where there are extremely simple structures of a few particular types. 

More time and money should be spent in the future on research on fundamental 
problems for, although instrumentation and technique are now very advanced, under- 
standing of many of the phenomena encountered is still very imperfect. No proven 
method at present exists for the direct location of oil. The logical development of such 
a method requires the preliminary solution of the problems of origin and accumulation. 
8. E. C. 


1092. Seismic Receptors. H. R. Prescott. Geophys., 1941, 6 (3), 221-244.—The 
equations defining the theoretical steady state characteristics and the dynamic response 


. features of seismic receptors are developed. These are illustrated by a large number of 


curves in which are plotted, (1) steady state displacement response and displacement 
phase against the ratio of impressed frequency to natural frequency for the moving 
mass of a receptor having various degrees of damping ; (2) steady state displacement 
response and displacement lag against impressed frequency for the moving mass 
system of a receptor for natural frequencies of 20, 50, and 100 cycles per second and 
various degrees of damping; (3) dynamic displacement response against time for 
receptors having natural frequencies of 20 and 50 cycles per second and various degrees 
of damping, upon receiving impressed motions of 20 and 60 cycles per second ; (4) as in 
(3) above, but with the impressed motion followed by a second motion of the same 
amplitude and frequency but 0°, 45°, 90°, and 135° out of phase with the first. 

The design and characteristics of a shaking table suitable for testing receptors are 
also discussed. 8S. E. C. 


10924. A Refraction Theory Adaptable to Seismic Weathering Problems. H. E. Banta. 
Geophys., 1941, 6 (3), 245-253.—It is often not possible, when using a curved path 
theory, to suggest a particular depth for the weathered layer, but some previously 
assigned depth, sufficient to include all low-velocity material, may be used and the 
vertical time from the surface to that depth calculated. An expression, V, = C (y + 
A)*", is suggested here for the relationship between velocity and depth, C, A, and n 
being constants for a given area, and from this expression equations are developed to 
enable such a calculation to be made. 8. E. C. 


1093. A Note on the Determination of the Viscosity of Shale from the Measurement of 
Wavelet Breadth. N. Ricker. Geophys., 1941, 6 (3), 254-258.—It has been demon- 
strated previously that the earth has an absorption spectrum for elastic waves and that 
a sharp seismic pulse is, by virtue of this, largely robbed of its high-frequency com- 
ponents, thereby being converted into a travelling wavelet of characteristic shape 
depending on the nature of this spectrum. Furthermore, it has been shown that, in 
the case of such plastic formations as clays and shales, the absorption agrees with the 
effect of viscosity on compressional waves at low frequencies. On developing the 
theoretical basis of this phenomenon, it is found that the wavelets generated widen 
with increasing travel time, the breadth being proportional to the square root of the 
travel time and the viscosity. It is thus possible to determine the viscosity of the 
medium. This was done for the Pierre Shale of E. Colorado, a formation several 
thousand feet thick. Two extreme values were calculated, 2-7 x 10’ gms. per cm. per 
sec. from near surface studies and 4-9 10? gms. per cm. per sec. from deep studies, 
the average being 3-8 x 10’ gms. per cm. per sec. 8. E. C. 


1094. Deep Correlation Reflections near Hoskins Mound Salt Dome. F. F. Campbell. 
Geophys., 6 (3), 259-263.—In anticipation of reflections from steeply dipping beds on 
profiles as far as a mile north of the dome, charges were loaded to give energy to a time 
of 3-5 see. The records in fact showed an indication of a reflection at 4-4 sec. and the 
profile therefore was shot with a charge increased from 6 Ib. to 30 Ib. of gelatin dyna- 
mite. With these new records the deep reflection is of sufficient character to be out- 
standing and favour direct correlation, although there are considerable time changes 
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and some character changes. These are interpreted as indications of a fault and q 
major unconformity. 8. E. C. 


1095. Gravity Meter Survey of the Wellington Field, Larimer County, Colorado. J. 1. 
Wilson. Geophys., 1941, 6 (3), 264-269.-—At the start of a survey of the Denver Basin 
in 1940, the Wellington Field, situated on an anticline with approximately 800 {¢. 
closure, was selected as a typical mountain fold on which to run an experimental 
survey. It proved to be a case where a strong anomaly due to local structure is almost 
obscured by regional gradients. To the south there is a large regional maximum, 
believed to be due to density difference in the basement rocks, and it is obvious that 
the Wellington area lies on its north flank. The regional effect was calculated by 
making observations at equally spaced stations on a north-south, east-west grid, 
averaging the values and plotting them in profile form. Straight line approximations 
of the resulting curves gave the north-south and east-west componenets of the an: maly, 
The gravity meter used was designed by F. M. Kannenstine and his associates and was 
adjusted to a sensitivity of 0-025 milligal per scale unit. 8. E. C. 


1096. Relation of Gravity to Structure in the Northern Appalachian Area. |. |. 
Nettleton. Geophys., 1941, 6 (3), 270-286.—Field tests of a new gravimeter were so 
arranged that a series of gravity stations at | mile intervals was established across the 
Appalachian Mts. from Pittsburgh to Gettysburgh. The network was tied into the 
primary U.S. Coast and Geodetic Survey gravity station at Washington, D. C.. and 
Government field stations in the vicinity of Washington. The profile lines drawn 
across the area were chosen to include seismic refraction and magnetic survey traverses 
across the coastal plain. The maps and profiles make it plain that the larger gravity 
features are continuous and parallel to the mountain folding, and are thus closely 
related to the regional tectonics. Smaller, less continuous features are probably cue to 
more local structural or lithologic units. It seems probable that the major gravity 
features are due more to density contrasts deep within the earth's crust rather than to 
density contrasts between sediments or between sediments and basement of the type 
exposed in the Piedmont. 8. E. C. 


1097. Geochemical Well Logging. W.R. Ransome. Geophys., 1941, 6 (3), 287-293. 
—The geochemical well log indicates the hydrocarbon content of formations drilled 
through and is made from results of direct chemical analysis of cores and cuttings 
obtained during routine drilling. The analyses are made either in a portable labora- 
tory at the well or at headquarters. The items commonly determined are hydrogen 
and the paraffins from methane to dodecane. When plotted in log form-depth-con- 
centration patterns are frequently obtained. The log of a well located near the centre 
of an oil-pool shows high hydrocarbon values a short distance above it, whereas wells 
located near the edge may show high values many hundreds of feet above the oil. The 
depth-concentration patterns for hydrogen are different. High values indicate that 
the well is over or near the accumulation; low values mean that the well is either 
remote from the accumulation or over its centre. 8. E. C. 


1098.* A Direct Reading Phase Shift Meter. J. D. Eisler. Geophys., 1941, 6 (4), 
311-317.—Because of the limitations of the various devices for measuring phase shift, 
a new type of instrument was designed. It is a portable, direct reading meter which is 
capable of measuring phase shift to within 1° in the frequency range 10—1000 and its 
calibration is independent of the supply voltage. The design of this instrument is 
based on an application of the law of cosines. If two sinusoidal voltages, each equal in 
magnitude, have a phase difference, 9, then it can be shown that, 


Vai, = 2V, sin $0 and = 2V, cos $0 


From this it can be seen that, by a proper choice of the magnitude of Vo, the meter can 
be calibrated directly in degrees phase difference. 

The two vector voltages are fed to two identical automatic volume control circuits 
which compensate for initial variations in magnitude of the two voltages. One of the 
equalized voltages is then fed direct to a mixed amplifier unit, and from thence to a 
rectifier unit and a D.C. microammeter. A switch is provided with the other equalized 
voltage so that it can be passed through an inverter stage, if required, before going to 
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the mixed amplifier unit, rectifier unit, and microammeter. In this manner V4_ as 
well as Vy Can be indicated. 8. E. C. 


1099.* The Relation Between Depth, Lithology, and Seismic Wave Velocity in Tertiary 
Sandstones and Shales. N.A. Haskell. Geophys., 1941, 6 (4), 318-326.—A knowledge 
of the extent to which the average increase of velocity with depth is due purely to the 
mechanical effect of pressure exerted by the overburden, and of how much is due to the 
intrinsic character of the beds themselves, would enable one to calculate the effect of 
structural relief on velocity distribution. Also, if one knew how far the velocity log 
could be related to the lithology, then the accurate measurement of velocity over small 
intervals might become significant. 

Experimental work on the effect of pressure on velocity which is applicable to this 
problem is lacking, and the principal evidence is obtained from well velocity determina- 
tions obtained at 62 wells in the 8S. San Joaquim Valley, California. The interval 
velocities for 1000 ft. intervals, determined from the well survey data, were tabulated 
with the depth below weathering of the mid-point of the interval. All velocities and 
mid-point depths for intervals over approximately the same depth range in the same 
zone were then averaged and plotted. It was found that the sandier formations 
(Middle and Lower Miocene and Eocene) show greater rates of increase of velocity with 
depth than the shales (Upper Miocene and Kreyenhagen), the figures being 0-428 and 
0-581 ft./see./foot and 0-240 and 0-231 ft./sec./foot, respectively. However, the 
velocity ‘depth curves for a typical shale and a typical sandstone may intersect at 
almost any depth and so the problem of deducing lithology from such measurements 
remains unsolved. 

Comparison of these results with similar studies made by other investigators, indi- 
eates that the roughly linear increase in velocity with depth cannot be extrapolated 
very far beyond 14,000 ft. Below this depth the gradient probably begins to diminish 
toward an asymptotic value of 0-02—0-03 ft./sec./foot. 8S. E. C. 


1100.* Seismic Velocities in the South-eastern San Joaquim Valley of California. E. J. 
Stulken. Geophys., 1941, 6 (4), 327-355.—It is general practice to compute seismic 
data on the basis of a simple time-depth relationship based on velocity profiles or on 
seismic well-survey records. Discontinuities and irregularities across an area are 
smoothed out. Such records are the only means of attack where wells or velocity 
profiles are scarce, but in certain other areas more abundant records and data show that 
serious errors can arise. This is exemplified by the present study made in the Kern 
Co. part of the San Joaquim Valley, a portion of the valley floor, about 25 miles wide 
and 35 miles long, in the neighbourhood of Bakersfield. Data, largely in the form of 
maps showing velocity variations for different depths and for different time intervals 
are given for more than 35 wells. The magnitude of these variations in average 
velocity is indicated by the fact that in the area concerned there are differences of 
1700 ft./see. for a constant depth and horizontal velocity gradients which average more 
than 100 ft./sec./mile. The correction of data by direct computation is difficult 
because of the number of variables involved. It is suggested, therefore, that the 
easiest way to make such corrections is to construct maps giving them in feet for depth 
readings to key horizons. Examples of these are given for the marker horizon above 
the Stevens Sand, for the Oleese Sand and for the Rio Bravo Sand. 

The possibility of establishing a relationship between velocity and stratigraphy is 
considered but no solution of the problem is obtained. Failure in this matter may be 
due to the coarseness of well velocity data, but it is more probably caused by lateral 
variations in lithology. 8. E. C. 


1101.* The Probable Errors of Delta-T Velocities. F. Romberg. Geophys., 1941, 
6 (4), 356-369.—The average velocity of a reflected seismic impulse can be found by 
observing the lag in its arrival time as the distance between the shot point and the 
recording point increases. The necessary accuracy may be obtained by using either 
the velocity profile method—an unusually large spread and only a few readings—or the 
delta t method—reading time lags from routine reflection records and compensating 
for small spread by the large number of observations. The accuracy of the velocities 
obtained from delta t data varies. The origin of these errors is discussed, their order of 
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magnitude being illustrated by detailed examination of actual examples. It is con. 
cluded that delta t data from routine seismograph records will give velocities with 
probable errors of the order of 1% at depths down to 8-10,000 ft. Systematic e rrors 
are probably small so that the probable errors for the velocities can be computed by 
means of the average deviations of the observed delta t's. 8. E. C. 


1102.* Comparison of Well Survey and Reflection “ Time-Delta Time’ Velocities 
W. E. Steele. Geophys., 1941, 6 (4), 370-377. —Although the most accurate method 
commonly used to determine average velocity is to make direct measurements with a 
geophone in a well, in many cases it is determined indirectly from t-delta t data. Data 
from both methods were obtained for five different areas in the Texas and Louisiana 
Gulf Coast and the velocities were compared. In all cases the ¢t-delta t velocities were 
lower than the well survey velocities by 3-9%. In seeking the reason for this the 
effect of neglecting curvature of the path is dismissed as negligible ; whilst picking the 
reflection travel time from the strongest cycle following the phase change has some 
effect, the principal cause undoubtedly lies in multiple reflections. 8. E. C. 


1103.* Notes on Refraction Prospecting. C.H. Dix. Geophys., 1941, 6 (4), 378-396.— 
Various factors in the refraction method are discussed. A method is given for dealing 
with unreversed refraction profiles so that the first stages of the calculation refer 
only to known data. By this method, which involves a simple construction of a 
parabola to which all possible plane interfaces must be tangent in order to fit the data, 
old and incomplete surveys can be utilized. 

There is next considered the case where an upper layer, in which there is a constant 
increase in velocity with depth, overlies a high-velocity layer. The method employed 
is based on circular rays and spherical wave-fronts, and is especially suitable for the 
case of an overburden of Tertiary sands and shales above the high velocity layer. It is 
shown that the accuracy of the depth determination decreases as the velocity contrast 
at the interface decreases. 

An improved procedure is given for the construction of tables which give a series of 
depths in terms of a series of times. Finally, reflection on the ground surface is 
discussed. 8. E. C. 


1104.* Current Penetration in Direct Current Prospecting. M. Muskat and H. H. 
Evinger. Geophys., 1941, 6 (4), 397-427.—In D.C. prospecting the potential between 
two electrodes is measured and then multiplied by an appropriate factor to give the 
apparent resistivity of the ground. Interpretation is essentially a comparison of this 
data with ideal resistivity curves for various conditions. Because the surface measure- 
ments represent the resultant effect of all the conducting layers below, the tendency 
will be for the surface data to be smooth and continuous. Any sharpness in variations 
in the surface data will depend on such factors as geological structure and geometrical 
arrangement of electrodes. The extent to which a specific conducting medium will 
affect the surface resistivity data will depend directly on the fraction of the total 
current which will flow through it ; the surface electrodes must therefore be arranged 
so as to make this fraction as high as possible. This condition has not been analysed 
in detail previously, except for the case of a homogeneous earth. In the present paper 
the case of a stratified earth is considered, and the fraction of the total current which 
passes through each of the several strata is calculated as a function of electrode spacing 
and of the conductivities of the strata. The 2-layer and 3-layer cases are considered, 
and numerical values are obtained from which curves are drawn showing the magnitude 
of the fraction of current flowing in a stratum plotted against electrode spacing and 
conductivity. These curves are given for the following cases: 2-layer earth with 
complete conductivity range ; 3-layer earths in which top and bottom layers are of the 
same material and the middle layer has a thickness, (1) equal to, and (2) twice that of 
the top layer; 3-layer earths in which the bottom layer has, (1) infinite conductivity, 
and (2) infinite resistance, and in which the middle layer is (1) equal to, (2) twice, and 
(3) three times as thick as the top layer. 8. E. C. 


1105.* Prospecting Effectiveness. E. E. Rosaire. Geophys., 1941, 6 (4), 428-448.— 
The overall prospecting effectiveness of a method is determined by four factors— 
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operating, technical, resolving, and finding effectiveness—and it is established by the 
lowest effectiveness of any one of these factors. Operating effectiveness refers to the 
cost of getting data under the varying conditions prevailing throughout the potential 
theatre of operations. The technical effectiveness of a method refers to the quality 
of the data obtained. Resolving effectiveness is the extent to which the data obtained 
can be translated into terms of economic significance. The finding effectiveness is the 
ratio at any given time of the magnitude of anomalies of economic interest which it is 
possible to find to the magnitude of the current observational errors. 

The various prospecting methods are examined in the light of the above ideas. It is 
concluded that, of the indirect (structural) methods which have been used successfully, 
only one, the drill, now has any appreciable finding effectiveness, and that is limited by 
its low operating effectiveness. The other structure-finding methods have found a 
multitude of anomalies but these cannot be translated into terms of economic signifi- 
cance. The methods therefore lack resolving effectiveness. In the case of the 
potentially direct geochemical methods, the free soil gas method showed a negligible 
prospecting effectiveness until later work, which led to the analysis of soils rather than 
free soil gases, made a major improvement in the resolving effectiveness of the method. 
Similar increases in the prospecting effectiveness of the indirect methods might well 
result from increased resolving effectiveness. It is predicted that the major advance in 
petroleum prospecting will follow a change in objectives from geological structure to 


the direct geological, geophysical and geochemical manifestations of petroleum itself. 
8. E. C. 


1106.* Considerations on the Vertical Migration of Gases. R. G. Nisle. Geophys., 
1941, 6 (4), 449-454.—A perfect gas, saturated with water vapour, is assumed to 
escape at a slow, uniform rate to the surface from a reservoir 5000 ft. deep. The 
pressure gradient is assumed to be 0-5 lb./sq. in./foot of depth and the temperature 
gradient is taken as the average of that in 15 wells scattered over Texas, viz. 0-021° F. 
per foot of depth. The rate of escape is slow enough for the gas at all times to be in 
thermal equilibrium with its surroundings. On this basis it is shown that the total 
weight of water vapour in the expanded gas decreases continuously as the gas rises 
from 5000 to 1000 ft. For the last 1000 ft. to the surface, however, the total weight 
increases, indicating a withdrawal of moisture from the strata through which the gas 
passes. Furthermore, it is concluded that the gas does not directly evaporate water 
by supplying heat from its internal energy but acts merely as a carrier for the water 
vapour. The effect of this on geothermal anomalies is discussed. It is suggested that 
further studies be carried out on temperature gradients at various depths, actual rates 
of gas leakage, and correlation of this information with hydrocarbon surface patterns 
and mineralization. 8. E. C. 


1107. Use of Gamma-Ray Logs in Measurement Problems. G.F.Shepherd. Oil Wkly, 


8.5.44, 118 (10), 40.—The present trend towards development of relatively thin reservoir 
rocks at greater and greater depths has drawh more attention to the problem of obtain- 
ing correct depth measurements. Gamma-ray logs, being obtainable through casing, 
permit any given point to be located relative to a new or plugged-back bottom. Where 
a discrepancy exists between electrical log measurements in open hole and those of a 
gamma-ray log made through casing, the use of the latter may lessen the danger of 
testing a sand at the wrong depth, by reducing the measurement requirements to a 
minimum, which is the distance above the well bottom as shown by the gamma-ray 
log. The problem is to find the position of the object sand on the gamma-ray log, and 
then to determine its distance above the gamma-ray total depth. 

The curves of drilling logs, electrical logs and gamma-ray logs generally have 
similar characteristics, but the radioactive and electrical potential properties do not 
always coincide. Opinions differ as to the exact points of the logs at which contact 
planes occur. At times peaks are correlated, but they do not always coincide exactly 
in depth, even in re-runs of electrical surveys. Thin shale breaks in a thick sandstone 


body are the most reliable points to measure in gamma-ray logs, but they are relatively 
rare and may be absent. Thin, sharply-defined sandstone peaks are generally reliable 
where positive identification is made with the electrical log. Tops of sandstones 
should be measured at one half the distance between the minimum “ sand kick ’’ and 
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the maximum “shale kick,’’ in the absence of a definite break in the line. The tops 


of shales are poor for use in measuring from gamma-ray data. The length of the 
detector causes appreciable uncertainty in the positions of contacts. 

Measurements of the interval between two apparent correlative points on the 
electrical and gamma-ray logs tend to weed out unreliable data. Agreement of the 
intervals suggests, but does not prove, correctness, and multiple readings wil! lend 
further support if they agree. In multiple readings, all apparent correlation points 
are picked on this basis, and the readings are tabulated to give the apparent dis. 
crepancies between the two logs. The correction factor is selected by predominance of 
discrepancy values, and it has been found that these should be kept within a limit of 
1 ft. from the selected factor. Discrepancies outside this limit may be due to non. 
coincidence of electrical and gamma-ray characteristics. Correction factors may 
change in different zones. 

The position of the object sand is identified on the gamma-ray log by applying the 
correction factor when the position cannot be established directly by correlation, 
Finally the distance above the datum zero on the gamma-ray log to the completion 
depth in the object sand is computed by simple arithmetic in order to give the com. 
pletion point in terms of distance above this established zero point. G. D. H. 


Drilling. 


1108.* World’s Deepest Well. E.H. Short, Jr. Oil Gas J., 27.4.44, 42 (51), 1l0o.—A 
long article describes the drilling of the deepest well, giving details of equipment, mud, 
difficulties met, ete. The following table summarizes the chief characteristics of the 
well. 


Total depth, ft. . ° ° ‘ 15,255 
Approximate months to reac h total depth : ° ° 21 
Number bits used ‘ ‘ 460 
Casing settings : 

13j-in (ft.) . ‘ ‘ . 1940 

Open hole, ft. ‘ ‘ 8354 
Type of rig ‘ ‘ - Diesel-Mech. 


Mud details are as follows : 


Bentonite 
Native clays . 


250,400 Ib. 
54,600 Ib. 


High-yield clays 
Weighting Materials 
Mud-treating chemicals 
Fibrous materials 


213,000 Ib. 
1,038,300 Ib. 
15,431 Ib. 
2050 Ib. 


Total mud cost—not including drayage 
Total mud cost—including drayage 


25,302-15 dollars 
31,492-15 dollars 


Mud cost per foot of hole drilled (less drayage) 1-71 dollars 
A. H. N 
1109.* Perseverance Displayed in Drilling Phillips Well to New Depth Record. Anon. 


Oil Gas J., 27.4.44, 42, (51) 121.—A descriptive paper detailing some of the troubles 
encountered in drilling Phillips Petroleum Company’s No. 1. Price well, which 
reached a total depth of 15,255 ft. at date of writing. A. &.. Bi. 


1110. Drilling Fluid for Completion of Shallow Oil Wells. W.H. Farrand and W. A. 
Clark. Oil Wkly, 1.5.44, 113 (9), 24.—Paper Presented before American Petroleum 
Institute.—Water base and oil-base drilling fluids are discussed. The effect of water or 
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shales is detailed. Besides ordinary water-base mud and various types of oil-base 
drilling fluid, two other drilling fluids can be mentioned. Some operators prefer to 
jrill in or freshly wallscrape low-pressure zones with drilling fluid made from bentonite. 
This fluid makes a very light-weight mud, which reduces the hydrostatic pressure 
against the zone and is believed to form a soft, easily removed cake. However, some 
laboratory experiments have shown that a bentonite gel cake on sands of high per- 
meability may be inadequate to prevent actual penetration of the gel into the zone. 
Whether or not this is detrimental, is not known. 

A second completion fluid recently tried consists of water-base mud of a high 
alkaline value treated with hydrolysed starch. This combination is said to have the 
effect of greatly lowering the water loss and forming a thin cake, thus both decreasing 
the seepage into the sands of drilling water and eliminating any harmful effect due to 
presence of a thick, tough cake. It may have promise, especially if salt water is used 
asthe mixing medium. Considerable data indicate that presence of water, particularly 
fresh water, is detrimental to the effective permeability to oil of many sands, especially 
those of low values. This condition, of course, would seriously impair production from 
low-pressure zones. Consequently, it would seem logical that such zones should be 
drilled with seme fluid other than water-base muds. Wells drilled with these other 
drilling fluids should therefore show improvement in production over those drilled with 
water-base mud. It is, however, extremely difficult to prove this in the field. In 
most fields in California, and particularly in the San Joaquin Valley, the low-pressure 
zones vary greatly in sand content, permeability, and saturation over short distances. 
Moreover, in the operator's desire to obtain best possible completion at the cheapest 
cost, it is difficult to impress him with the example ; if a good completion is obtained 
with bentonitie gel, or with oil-base, or with crude oil, or with plain mud, then there is 
no reason in the operator’s opinion to change to some other mud for any later well, for 
which he cannot be blamed. Despite these difficulties of control, there are some field 
data that offer a comparison of the effect of different fluids on production. 

Oil-base completions, crude-oil completions, and completions using special fluids are 
studied. It is concluded that (1) There is definite proof of seepage of water from the 
ordinary drilling mud into the sand bodies encountered in the hole. (2) Seepage of 
fresh water into the producing sands should be kept at a minimum or eliminated 
entirely to ensure maximum productivity. There is definite evidence that use of oil- 
base drilling fluid provides greater initial and settled production. (3) Use of oil in 
areas where shales are present that are apt to slough on contact with oil should be 
avoided, as it may be harmful for the maintenance of sustained production. Slough- 
ing, started by drilling oil, may be continuously aggravated by formation oil. (4) 
Favourable results of fluids other than water-base muds are indicated by many 
examples of good well completions, but the final evaluation must be deferred for 
further study. A. H. N. 


1111.* South Arkansas Operators Employ Innovations In Drilling Procedures. P. Reed. 
Oil Gas J., 4.5.44, 42 (52), 48.—The practices of J. C. Mayfield, drilling contractor, are 
described. The most conspicuous of these is his practice of placing the boilers on the 
same side of the derrick as the “ V,"’ instead of behind the engine operating the draw- 
works. In this unique plan the boilers are located at a sufficient distance for safety and 
to allow ample space for the pipe-rack. With the boilers in this position they are 
constantly within sight of the driller, who can observe any inattention of the fireman 
which may result in costly and dangerous trouble. Mud pits are laid out in such a 
manner that the mud pumps may be located as close to the boiler as practicable, 
instead of at the side of and close to the derrick. The purpose of this is to operate with 
short steam lines, which are regarded as more desirable than short mudlines. When 
the terrain does not permit placing the boilers on the “* V "’ side of the derrick, boilers 
are located in the customary manner, behind the draw-works, and mud pumps are 
placed near the boilers. 

Two factors are credited by Mayfield with effecting savings in time amounting to a 
total of 8 days in the drilling of a 9000-ft. hole. One of these is his practice of giving 
special attention to spudding-in and drilling the first 30 ft., which he supervises 
personally at each of his wells, for he has found that a deflection too slight to be 
detected by an instrument may result in unnecessary consumption of time in handling 
slips, in the course of drilling the well. Such loss of time may total as much as 5 days 
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on a typical well of the area. Straightness is insured for drilling the first 30 ft. by 
unusual care in levelling of the crown block and rotary table and in centering the kelly, 
without the kelly joint, over the centre of hole. A saving of 3 days has been estimated 
to result from the use of a “ mouse hole ’’ close to the rotary table for “ rat. hole 
make-up,’’ which has been widely used by drilling organizations in recent years. 
Much trouble, formerly attributed falsely to key-seating, is said to have been 
eliminated by low-water-loss mud with a thin filter cake, since there is less chance of 
sticking the tools. It is also claimed that with it better results have been obtained in 
getting side-wall samples. With low-water-loss mud, conditions are reported to be 
more favourable for cementing. A. H. N. 


Production. 


1112.* Air Repressuring for War-time Needs of the Ohio Oil Co. P. Reed. Oil Gas J., 
6.4.44, 42 (48), 39-41.—This is an account of air injection applied to stripped properties 
in the old fields of Illinois for the purpose of improving earning capacity. Costs of 
converting properties from vacuum operation to this type of secondary recovery are 
given, as well as results obtained, practices employed, and production policies followed 
in the programme. The policy of the company is the outcome of 15 years’ steady 
application of secondary-recovery engineering principles. Starting in 1929 with 
experiments conducted primarily for salvaging marginal properties, repressuring of the 
company eventually entered the phase where it is now applied for preserving the 
profitable continuation of stripper production. This function of repressuring becomes 
vital in solving current problems connected with rising costs and frozen crude-oil 
prices 

Air is used altogether in most of the company’s repressuring. In the summer, an 
air—gas mixture is injected into some projects. So little trouble has been encountered 
in the use of air that the additional expense for gas for the repressuring programme 
does not seem to be warranted. There has been some plugging of the sand pores, 
due to slight oxidation of oil resulting from contact with injected gas, but such plugging 
has not been sufficient to be serious. There have been no explosions of air—gas 
mixtures. Emulsion problems are not prevalent. A. H. N 


1113.* Deep Production Emphasizes Value of Rodless Pumping. J.Zaba. Oi! (as J., 
6.4.44. 42 (48), 52.—The hydraulic pumping system consists essentially of three parts : 
the surface power unit, the subsurface production unit, and the system of small- 
diameter pipe conducting the power oil from the power unit to the production unit. 
The power unit consists of a triplex pump designed to provide the smooth and con- 
tinuous flow of fluid under high pressure. The pump may be driven by direct or 
indirect drive by a gas engine or an electric motor. The volume delivered by the pump 
is controlled by the speed of the prime mover and the size of plungers and liners used. 
The power oil is conducted from the pump through small-diameter pipe to the well-head, 
and from this point through small-diameter tubing to the subsurface production unit 
located at the pumping depth of the well. The production unit consists of two parts, 
the hydraulic engine and the pump. The hydraulic engine is of double-acting, 
reciprocating type. The power oil is conducted to both ends of the engine piston by 
passage controlled by a valve. The reciprocating motion of the engine is secured by 
subjecting first one and then the other end of the piston of the engine to the pressure 
of the power oil. An important factor controlling satisfactory operation of the unit is 
proper design of the action of the valve. This action is such that the power fluid is not 
throttled during any appreciable interval of the cycle. Cutting off and admission of 
the fluid take place at such a rate that smooth action is produced both at the beginning 
and end of the stroke. The power oil is exhausted, after use, into the production 
stream. 

The pump forms the lower part of the production unit. The piston of the pump is 
driven by a rod connecting to the piston of the hydraulic engine. The pump is a 
double-acting, reciprocating piston pump. Both intake and exhaust valves are 
located at each end of the pump, which results in pumping action at each stroke of the 
piston. The pumped fluid is discharged into the annular system between the produc- 
tion unit and production tubing. The rod-and-piston system is drilled in such a 
manner as to provide the lubrication by the high-pressure, clean power oil. 
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Certain features of the design, operating characteristics, and problems of hydraulic 
pumping are discussed. &. Te 


1114.* Paraffin Important Problem in Hydraulic Pumping. J. Zaba. Oil Gas J., 
13.4.44, 42 (49), 271.—Removing paraffin by heating the power oil may remove it from 
part of the tubing and deposit it in another. A very efficient method of cleaning the 
raffin from the high-pressure part of the system is the use of oil-soluble plugs. A 
sluble plug of proper size is inserted at the discharge of the power unit and is pumped 
through the surface line and down the power tubing to the bottom. The plug becomes 
soluble at the bottom-hole temperatures. For cleaning paraffin out of lead lines, a 
unique method is used in some Illinois installations. A rubber ball }-} in. larger than 
the diameter of the pipe is inserted back of the manifold of the power unit. The ball 
jsthen forced through to the wellhead connection, where it is retrieved. Some of these 
leases are flooded during certain seasons of the year. To make possible removal of 
paraffin, without special difficulties, during this part of the year plug receivers con- 
sisting of 7-ft. sections of 7-in. casing are installed in the power lines. The rubber 
balls are caught in these receivers, and can be removed later during the dry season. Of 
the several methods of actually removing paraffin from the production tubing, two are 
particularly effective. One is that of rotating the power-oil tubing. This causes 
sraping action inside the production tubing, and loosens the paraffin, so that the 
umped oil will force it out of the production tubing. By installation of high-pressure 
swivels in power-oil tubing below the paraffin zone and above the well-head connec- 
tion, this turning of power tubing can be accomplished while the well is pumping. 
Another method consists of installation of a tubing crossover below the paraffin zone, 
which allows the reversal of‘flow through the paraffin zone, of power oil and of produced 
fluid. Paraffin may be caused to be deposited inside the power tubing in the trouble- 
some zone, from where it can be quite readily removed. The crossover may also be 
used for pumping paraffin solvents or heated power oil into the paraffin zone. 
Characteristics of the pump and their dependance on piston area ratios are discussed 
in some detail. A. H. N. 


1115.* Pure Oil Co. Operates Closed-Type Salt-water-Disposal System at Pauls Valley. 
N. Williams. Oil Gas J., 20.4.44, 42 (50), 43.—Open-type systems function to precipi- 
tate the solids from the water and remove them by settling and filtering before the 
water is injected into the disposal wells. Closed systems, on the other hand, are 
designed to hold the solids in solution and inject them with the water into the disposal 
formation. 

In a completely closed system, tanks or pits, filters and flow lines are all air-tight, 
and the water does not come in contact with the atmosphere. Without the oxygen 
chemical reaction, most of the iron compounds are retained in solution in the water 
in the same ferrous state in which they existed in the reservoir from which produced. 
In this way they can be injected with the water into the disposal formation without 
much danger of clogging the sand-face of the disposal well. Some operators have 
developed semi-closed systems, which represent modifications of the principle of the 
closed system and embrace features of both general types. Instead of sealed tanks 
to exclude air, such systems usually have open-top pits, but provide for the mainten- 
ance of a heavy scum of oil on the surface of the water to prevent contact of the water 
with the atmosphere. Tanks and pits are usually roofed, but this serves largely to 
prevent contamination and disturbance of the oil-seum. This practice precludes use of 
aerating towers or sprays, and is applicable only in the simplest of disposal systems. 

The paper deals with one of the more recent closed-type systems installed. Produc- 
tion of all the company’s wells in the field is processed through a continuous-flow heat 
treater located at the central separator, and stock-tank battery where the water is 
separated without contact with the atmosphere. Location of the disposal plant and 
well is at the lowest surface point in the field, permitting gravity flow of the water from 
the treater to the plant. The main line to the plant consists of approximately 1000 ft. 
of 8-in. cement-lined pipe. At the receiving tank the 8-in. pipe is provided with an 8-in. 
balanced valve. All tanks, filters, and lines at the plant are vapour-tight, so that the 
entire field system from the producing wells to the input well is completely closed. 

A. H. N. 
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1116.* Deepest Sucker-Rod Pumping East of Rockies is in Buckner Pool, Arkansas. 
P. Reed. Oil Gas J., 27.4.44, 42 (51), 41-42.—Pumping from the unusual depth of 
approximately 7200 ft. in the Buckner pool of southern Arkansas attracts attention 
because it represents the deepest sucker-rod operations in the United States east of the 
Rocky Mountains. The few pumping wells of this field lifting oil from low depths are 
equipped with standard equipment which has functioned with surprisingly little 
trouble, giving evidence that such equipment is capable of pumping from considerably 
greater depths. Geological, lithological, and hydrodynamical, characteristics of the 
Buckner pool, are given and the pumping equipment is described in some <etail. 
Echometer and dynamometer tests have been conducted at a few wells, and from these 
tests and from pumping characteristics, such as may be determined by raising and lower. 
ing the pumps, it has been indicated that the fluid levels are relatively close to the 
bottom. The well on which dynamometer test data are presented here has top pro- 
ducing depth of 7264 ft., pump depth of 7183 ft., echometer depth of fluid 7016 ft, 
Fluid production consisted of 153 brl. daily of which 70% was water. A. H. N. 


1117.* A Study of Corrosion in Gas and Condensate Wells in Katy Field, Texas. |’. W. 
Jessen. Oil Gas J., 4.5.44, 42 (52), 53. Paper Presented before National Association of 
Corrosion Engineers,—An examination of data, considered to be representative, 
available from a well in the Katy field, Waller County, Texas, indicates the corrosion of 
steel may be correlated with the rate of flow of gas, which in turn is believed to contri- 
bute largely to the rate of absorption of carbon dioxide. Evidence is presented to show 
that the rate of reaction of dissolved carbon dioxide with steel at the pressures and 
temperatures encountered in the operation of gas and condensate wells seems dependent 
on the rate of absorption of carbon dioxide and the length of time the fluid film is in 
contact with the metal. The continuity of a fluid film is questionable at higher rates 
of flow. It is believed that the ratio of condensed water to hydrocarbon condensate is 
also of considerable importance in the corrosion of steel by high-pressure gas. It is 
felt that invaluable information may be gained by a laboratory study of the problem of 
corrosion occurring in high-pressure gas and condensate wells. An essential part of any 
programme of laboratory research of the problem should be a consideration of the 
factors of rate of flow of gas, absorption of carbon dioxide by fluid films, rate of reaction 
of dissolved carbon dioxide on steel at prevailing temperatures and pressures, fluid- 
film behaviour at high flow rates, and the effect of water-hydrocarbon condensate ratio. 
A. H. N. 


1118.* Factors Affecting Design of Hydraulic Pumping Systems. J.Zaba. Oil Gas /J/., 
4.5.44, 42 (52), 67.—The amount of fluid which has to be handled would be the starting 
point of the design of the installation. From the manufacturer's specifications, size 
and type of the pump can be selected with displacement corresponding to the expected 
production. Tubing already in the well may satisfactorily serve the purpose, although 
the selected size of pump will, of course, have a bearing on the sizeof tubing. As far as 
power tubing is concerned, this is usually selected in certain specified combinations 
with the corresponding size of production tubing. These combinations have been 
shown in a chart in the preceding instalment of the series. The size of the suriace 
power lines will depend on the type of installation selected. In some installations each 
of the pumped wells has its individual power line leading directly to the central power 
plant. In other cases a line of larger size conducts the power oil from the central plant 
through the lease with laterals of small size delivering power oil to the individual wells. 
Selection of one of these two alternatives will depend on shape and size of property, 
spacing of wells and ideas, and preferences of the operator. In either case the size of 
the lines will be governed by the amount of fluid to be handled. 

The paper details these steps giving formule for calculating horse-power and 
pressures required. A. H. N. 


Gas. 


1119.* Natural Coal Gas in West Virginia. P.H. Price and A. J. W. Headle. Bull. 
Amer. Ass. Petrol. Geol., April 1943, 27 (4), 529-537.—Large quantities of gas—over 
90% methane—are released from the coal seams of West Virginia. To prevent 
explosions in the more gassy mines, over 20 tons of air for every ton of coal produced 
are required for ventilation. The volume of methane emitted from coal is fully equal 
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tothe rest of West Virginia’s output of natural gas. At present, moreover, considerable 
quantities of methane are being produced in mine waters. For the most part, methane 
js sorbed in the coal. Whether it is adsorbed or absorbed is not clearly known; but 
at a pressure of 10 atmospheres many coals sorb 10 volumes of methane per gram of 
coal, so that there is as much gas present as could exist in the same space if the coal 
were absent. For the Pocahontas No. 4 Coal, the heat of sorption reaches a constant 
yalue of 5200 calories per mol after 1-55 ml. per gram is adsorbed on the coal. 

The release of gas from the coal is a desorption process, and for this closer drilling 
than in natural gas fields, as well as shooting of wells and possible horizontal drilling, 
will be necessary. In pipes from the system a vacuum will also have to be created to 
hasten the flow of gas. 

European attempts to bleed off gaa from virgin coal have been unsuccessful owing to 
the wide range of permeabilities and variation in gas release (cf. J. I. Graham, Trans. 
Inst. Min. Engrs, 1916-19 and 1926-27). A. L. 


Cracking. 


1120. Properties of Typical Products Refined by Houdry Cracking Process. [. A. Smith 
and R. E. Bland. Oil Gas J., 13.4.44, 42 (49), 209.—Data are given on the properties 
of typical motor gasolines, aviation gasolines, gasoils and furnace oil cuts produced by 
Houdry fixed bed catalytic cracking of a variety of naphthenic, mixed base and paraffinic 
stocks. Naphthenic type oils are regarded as superior catalytic charge stocks for 
producing aviation and motor gasolines, and paraffinic type stocks for producing 
diesel fuels of high cetane number, but the process is capable of great flexibility. 
Motor gasolines from the cracking of light gas-oil do not require any further treatment 
and have O.N. of 77-80, the addition of 3 c.c. T.E.L. raising this to 88-89. Those from 
heavy gas-oil are about one O.N. higher, but have lower lead susceptibilities and may 
require treating. Aviation gasolines from coastal heavy naphthas, light and heavy 
gasoils, after addition of 4 ¢.c. T.E.L. have O.N. (A.F.D.—L.C.) of 98 and 99, while that 
from the more paraffinic East Texas heavy naphtha is 96. 

Cracked gas-oils have lower cetane numbers than the base stock, this decreasing with 
severity of cracking, while in gravity and hence calorific value increases. From 
highly paraffinic stocks, gasoils of cetane value over 50 can be obtained. (Data are 
given on the properties of cracked gasoils from various stocks and on the effect of 
severity of cracking conditions.) While lighting kerosine is best prepared direct from 
the crude, power kerosine produced by catalytic cracking should be of high value. 

Cc. L. G. 


Refining and Refinery Plant. 


1121. Liquid Hydrocarbon Treating with Aqueous Amine Solutions. J. D. Gordon. 
Oil Gas J., 13.4.44, 42 (49), 202.—The Girbotol process for the removal of H,S from 
gases has been extended to the treatment of liquid hydrocarbons, e.g. propane and 
butane cuts. The ethanolamine solutions are only slightly soluble in petroleum hydro- 
carbons, while the latter have a negligible solubility in the amine solution. A water 
wash or the usual caustic wash to remove mercaptans will extract any dissolved amines. 
Several commercial plant operations have confirmed the efficiency and economy of the 
process. Towers packed with stoneware Raschig rings have been found the most 
suitable, the solution being maintained in the continuous phase. 

Heat for the regeneration of the solution is provided by a closed reboiler or, in the 
case of combination units, where caustic soda, etc., is used to remove mercaptans, the 
steam from the mercaptan plant reactivator is used as direct stripping steam in the 
Girbotol reactivator. A simplified flow diagram of a typical liquid hydrocarbon 
treating unit is reproduced. Cc. L. G. 


1122.* Corrosion in Petroleum Refineries. B.B. Morton. Petrol. Engr, May 1944, 
15 (8), 186-192.—Few general rules seem to apply to the complex problem of corrosion, 
but it has been established that the character changes with the presence or absence of 
liquid water. Thus, results presented show that sulphur corrosion resistance of steel 
at high temperature is markedly improved by small additions of chromium and that 
the improvement is progressive up to 20% chromium. The resistance is further 
improved by addition of nickel to certain types. However, in the lower temperature 
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regions, where liquid water can exist, ¢hromium alloys lose some of their importance 
and non-ferrous alloys such as nickel, monel, brass, bronze and certain special alloys 
which are listed, are indicated. The recent use in refineries of many reagents corrosive 
to carbon steel, etc., has introduced new problems, and results of tests and observation 
on the corrosion resistance of materials, which in some cases are not yet to be regarded 
as final, are provided. 

Sulphur in the form of H,S is dealt with above ; in the form of SO, in water solution 
it is resisted well by type 316 stainless steel. For resisting sulphuric acid at high 
temperatures and concentrations, Hastelloy A, B, and D are used. The adverse effect 
of copper introduced with steam is mentioned. For fuming acid, chrome—nickel alloys 
are more resistant than mild steel, Hastelloy C is used in refinery service and other 
alloys with high resistance to oxidizing media would probably be as satisfactory. The 
most resistant metallic materials are high silicon cast irons, but these necessitate special 
design features on account of brittleness. 

Naphthenic acids are corrosive at high temperatures. Monel metal is shown to be 
resistant, but above 500° F. is liable to sulphur corrosion. For such temperatures 
Inconel and 18-8-3 alloy are shown to be highly resistant, but 18—8 stainless steel 
shows poor resistance. Hydrochloric acid corrosion can be combated by the use of 
Hastelloy B and Inconel, nickel and monel metal are also used, monel again being 
subject to temperatures of below 500° F. Ia many cases the use of liners is adequate 
and for pumps, valve parts, etc., Ni-resist cast iron is widely used. Hydrofluoric acid 
corrosion is still being intensively studied but results to date indicate (a) silver js 
probably the most resistant metal, but effects of sulphur, etc., upon the metal remain to 
be evaluated; (6) monel metal appears the most satisfactory commercial alloy for 
aqueous and anhydrous H.F. provided oxygen is absent; (c) copper is resistant to 
aqueous, but is vigorously attacked by anhydrous H.F.; (d) steel is vigorously attacked 
at temperatures over 150° F.; (e) 70/30 copper—nickel alloy shows good resistance in 
laboratory tests. 

In caustic regeneration, by boiling, the chief attack appears to take place on tubes of 
the heating unit. Monel metal has been successfully used, but 5% nickel steel tubes 
show erratic results. 

Phosphoric acid corrosion due to condensation of steam used in blow back operation 
is successfully combated by monel metal liners. Hastelloy C and 18-8-3 alloy also 
possess good resistance to phosphoric acid in concentrations up to 35% at high tempera- 
tures. Where chlorinated solvents are used, monel metal is employed. Monel is also 
resistant to the phenol group of solvents and furfural. 18—8 steel is used for liners and 
tubes to contact phenolic compounds and hydrocarbons at temperatures of over 
500° F. R. A. E. 


1123.* Shell’s Wood River Plant Exemplifies Progress in 100 Octane Manufacture. 
J. P. O'Donnell. Oil Gas J., 4.5.44, 42 (52), 33—-107.—Before the war, Wood River 
was one of the few refineries in the U.S. producing 100 octane fuel components. During 
the last five years, the capacity has been raised from 45,000 to 85,000 brl. a day, the 
main objective being to increase production of war products. Three new topping units 
and an alkylation unit having a capacity of 1500 brl. a day of alkylate were added in 
1939. The second programme, completed in 1942, included fractionation equipment 
to recover 1500 brl. a day of isopentane, the necessary equipment to produce 700 bri. 
a day of toluene synthetically and an Edeleanu extraction plant for production of 
special naphthas. 

The third programme is now in the completion stage, and includes expansion of 
topping capacity, extension of alkylate capacity to 5000 brl. a day and addition of two 
fluid catalytic cracking units having a combined charging capacity of 31,000 brl. a day, 
the necessary treating facilities for the gasoline produced, and an isomerization plant 
designed to produce 1200 brl. a day of isobutane for the extended alkylation plants. 
Suitable extension of auxiliary equipment was also included in the programme, 
utilizing as far as possible existing equipment. Brief descriptions are given of the 
various sections of the enlarged plant, methods employed in the preparation of feed 
stocks for the variors units and the operation of these units. Mention is also made of 
the manufacture of cumene by alkylation of propylene and benzene at Wood River. 
This required but minor modification of existing equipment, and was responsible for a 
large increase in U.S. output of 100 octane fuel at a critical period of the war. It is 
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estimated that with the equipment now installed the Wood River refinery will be able 
to produce in the neighbourhood of 25% by volume of 100 octane aviation gasoline 
based on the crude intake. R.A.E. 


Chemistry and Physics of Hydrocarbons. 


1124. The Effect of Thixotropy on Plasticity Measurements. H. Green and R. N. 
Weltmann. J. Appl. Phys., May 1944, 15 (5), 414-420.—The apparatus and procedure 
adopted by the authors in measuring plasticity and thixotropy, the results of which 
have already been reported in previous papers, are described in detail. The subject of 
handling a thixotropic material on testing is a very difficult one to standardize. The 
authors describe a method which proved successful in giving consistent results when 
six operators used six different viscometers and tested samples of the same material on 


the same day. 4 


1125. Thermal and Electrical Conductivity of Graphite and Carbon at Low Temperatures. 
R. A. Buerschaper. J. Appl. Phys., May 1944, 15 (5), 452-454.—Thermal and 
electrical conductivities of graphite and carbon were measured at various temperatures 
in the range between —191° C. and 100° C. Thermal conductivity of graphite was 
found to increase at an increasing rate as the temperature was lowered, and two values 
were always found for Acheson graphite, a longitudinal and transverse conductivity, 
the latter being about 4 the former. This effect has not been reported for artificial 
graphite although Wooster reported an anisotropy in natural graphite with respect to 
thermal conductivity, the values along the axis being about four times that at right 
angles. X-ray patterns give no evidence of crystalline alignment in Acheson graphite 
and the explanation of this anisotropy has not been found. The electrical conductivity 
of graphite increases with rise of temperature as contrasted with the decrease of thermal 
conductivity with temperature rise. Thus the Wiedmann-Franz law does not hold, 
nor is the Lorentz number a constant. Carbon shows no anisotropy. The thermal 
and electrical conductivities both increase with temperature rise, the thermal con- 
ductivity linear, in the temperature range —191° to 100° C. A. &. i. 


1126. The Formation of Bubbles. R. B. Dean. J. Appl. Phys., May 1944, 15 (5), 
446-451. Extreme values for the negative pressures and the degrees of superheat 
which water will withstand without forming bubbles are contrasted with the ease of 
forming bubbles by vibration or by the turbulent flow of liquids. The subject of bubble 
nuclei is briefly reviewed, and it is pointed out that such nuclei usually function by 
virtue of sorbed or trapped air which can be removed, rendering the nuclei ineffective. 
Technique for avoiding extraneous bubble nuclei is presented, with some experiments 
on the formation of bubbles by mechanical action. It is pointed out that free vortices 
in liquids produce sufficient tension to rupture the liquid, and it is suggested that 
mechanical disturbance produces bubbles only in such vortices and not by general 
pressure lowering in sound waves. 


Very simple and interesting experiments are described to substantiate the hypothesis. 
A. H. N. 


Lubricants and Lubrication. 


1127. Heavy Duty Oils for Internal Combustion Engines. W.J. Backoff and N. D. 
Williams. Petrol. Engr, May 1944, 15 (8), 138-149.—The use of detergent type addi- 
tives in lubricating oils to enable satisfactory operation of engines under higher condi- 
tions of speed, temperature and load is a comparatively recent development com- 
mercially. Such severe operating conditions occur almost exclusively in trucks and 
buses and, to a limited extent, in certain heavily loaded stationary engines. 

Under these severe conditions of operation, the oil undergoes oxidation, as evidenced 
by the development of organic acidity, oil-insoluble sludge, and oil-soluble sludge to a 
degree which depends on conditions, type of oil used, and the method and degree of 
refining. The development of these oxidation products gives rise to corrosion of bear- 
ings, clogging of oil filters, and unsatisfactory engine operation, and in severe cases may 
lead to engine failure or breakdown. As a result, antioxidants were developed which, 
on addition to lubricating oils, fulfil one or both of the following functions : (1) Arrest 
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the natural ability of the oil to absorb oxygen; (2) deactivate hot metal surfaces of 
engine parts thus rendering them inactive as oxidation catalysts. Such materials haye 
promoted better operation of engines, but even the most stable of lubricants may show 
signs of deterioration due to (1) tendency to absorb excess oxygen in blowby gases ; (2) 
high ring-belt temperatures of the newer high output engines; (3) contaminating 
influence of unburnt fuel residues (soot). Detergent-type additives were developed to 
mitigate these effects and are usually metallo-organic salts. Metals commonly used 
are zinc, tin, nickel, calcium, lithium, barium, aluminium, and potassium. The acidic 
organic radical most often contains sulphur and/or phosphorus to promote oil soly. 
bility and confer metal deactivating effects described under antioxidants. The deter. 
gent type additive should provide (a) prevention, by cleansing action, of oxidation 
products from adhering to engine parts, (b) sludge dispersion or prevention of any 
contaminant described under (a) from physically separating from the main body of the 
crankcase lubricant and later depositing throughout the engine. The cleansing action 
of a detergent-type additive is shown by numerous illustrations of engine parts after 
service on oils with and without detergent additives. 

A good heavy duty motor oil, in addition to normal requirements of a well-refined 
oil, must possess the characteristics of oxidation resistance, detergency, dispersion, and 
corrosion resistance. The testing equipment used for evaluation of these properties 
involves (1) laboratory testing, (2) tests in single cylinder engines especially to evaluate 
lacquer formation, bearing corrosion and ring sticking tendency, (3) full-scale engine 
tests in diesel engines of the industrial type to provide the final evaluation of the 
expected service performance of the oil under examination. The engines used for (2) 
and (3) are illustrated, and the various conditions of operation employed for evaluating 
specific oil properties are detailed. It is stressed that in the present state of knowledge, 
no one engine or set of operating conditions will give an accurate prediction of the 
service performance of an oil, but a careful evaluation of results of the various engine 
tests described is essential for this purpose. R. A. E. 
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The area lies in the western part of Los Angeles County, California, extending south 
from Castaic to the south boundary of Township 3 North and east from the Ventura. 
Los Angeles County line to about a mile east of San Fernando Pass at the base of the 
San Gabriel Mountains. Development of the numerous known producing areas wag 
practically completed by 1915, and the area lay dormant until 1937. In that year. 
however, commercial accumulations of oil were discovered at Newhall-Potrero, and 
subsequently fresh reserves were found at Aliso Canyon, San Martinez Grande Canyon 
(Del Valle), and Oak Canyon. On Ist July, 1943, it was estimated that the tota] 
future production to be obtained by primary production methods in these four fields 
amounted to 54,930,820 brl. of oil and 107,413,082 Mcf. of gas. 

Newhall-Potrero field lies about 64 miles west and slightly north of the town of 
Newhall, in a small valley or potrero in the northern foothills of the Santa Susana 
Mountains of the Transverse Ranges, at an altitude of 1200 ft. above sea level. Struc. 
turally it is a long, narrow, faulted, asymmetrical anticline, the axial part of the fold 
being fairly narrow and flanked by plunging limbs which dip much more steeply on 
the south-west than on the north-east. 

Oil and gas accumulations in the upper 1000 +. ft. of the Miocene have been designated 
First, Second, and Third Zones, respectively. The First Zone attains a thickness in 
the central area of about 350 ft. and occurs between 150 and 200 ft. below the top of 
the Miocene. 

The Second Zone occurs as a sandy phase in the shaly interval between the First 
and Third Zones and attains a thickness of approximately 120 ft. It does not persist 
throughout the whole field, but pinches out, and is not present in the north-western 
part. The Third Zone occurs between 750 and 800 ft. below the Pliocene-Miocene 
contact and is 300 ft. thick in a number of wells. It is separated from the overlying 
Second Zone by 70-100 ft. of shale. 

Statistics indicate that 37 producing wells had been completed in the Newhall. 
Potrero field by Ist July, 1943. Total production to that date was 4,593,522 bri. of 
oil and 4,583,895 Mcf. of gas, or an average gas-oil ratio of about 997 cu. ft. of gas/brl. 
of oil. Average production per well per day during the six months ended Ist July, 
1943, was 208 brl. oil, 0-3 bri. water, and 258 Mcf. of gas. 

Aliso Canyon field is situated nearly 6 miles north-west from Fernando and about 
the same distance north-east of Chatsworth, on the south slope of the Santa Susana 
Mountains. It forms a southerly dipping homocline with structural closure on the 
east and south and closure on the north provided by the Santa Susana thrust-fault. 
This fault, which dips northwards at about 40° in the southern part of the field, increases 
to approximately an 80° dip just beyond the northern productive limits of the field. 

The upper (Porter) producing zone occurs between 4700 and 5400 ft. below the 
surface and 150-3800 ft. below the base of the Santa Susana fault zone. Productive 
thickness varies from 40 to 810 ft. and averages 450 ft. Initial production rates have 
ranged between 160 and 2467 brl. oil per day, the gravity range being from 20-3 to 
26-7° A.P.I. 

The top of the lower (Sesnon) zone is found between 300 and 425 ft. below the top 
of the Miocene or 6900-8900 ft. in drilled depth in the three completed wells. Large 
amounts of gas and comparatively small amounts of 53° A.P.I. gravity oil were obtained 
from the first two wells, but in November 1942 a third well was completed as a producer 
of 23° gravity oil. 

Up to 30th June, 1943, 18 wells had been completed in the Porter Zone and 3 in the 
Sesnon Zone, with 2 in course of drilling in the latter zone. Total production from 
the field at that date was 2,791,999 brl. oil, 170,886 brl. water, and 3,827,470 Mei. 


gas. 

Del Valle oil-field is situated about 9 miles north-west of Newhall, just north of the 
Santa Clara River. The structure of the field is that of a narrow, easterly plunging 
anticline with closure on the north, south, and east. Sufficient data are not available 
definitely to determine closure at the western end. Major oil and gas accumulations 
so far exploited occur within the upper Miocene formations, but known reservoir 
sands include some 180 ft. of Lower Pliocene sediments. The total petroliferous 
section is approximately 2550 ft. thick, and comprises the Sepulveda Zone, Vasquez 
Zone, Videgain Zone, Del Valle Zone, and the lowermost Bering Zone. 

By July 1943 23 wells were producing in the Del Valle field and total production 
to that date amounted to 1,693,985 brl. oil, 199,066 brl. water, and 4,674,801 Mcf. 
gas. 
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Oak Canyon field lies approximately 3 miles north of the Del Valle field and 14 miles 
north-west of the town of Newhall. It comprises part of a plunging anticlinal fold 
which forms a ridge of hills extending for over 5 miles in a south-easterly direction 
from Oak Canyon. Oil and gas appear to have been trapped in a small, slightly 
asymmetrical, anticlinal dome which is probably a secondary fold on the larger anti- 
clinal structure. The two productive zgnes are termed Wickham and Lechler. The 
Wickham Zone occurs 1300-1500 ft. below the top of the Miocene. About 4500 ft. of 
Upper Miocene strata separate this zone from the lower and more prolific Lechler 


Zone. : 

On Ist July, 1943, 7 wells were producing in Oak Canyon oil-field and total pro- 
duction amounted to 338,474 brl. oil, 16,626 brl. water, and 227,752 Mcf. gas. Aver- 
age daily production per well for the six months ended Ist July, 1943, was 112 bri. 


oil and 95 Mecf. gas. H. B. M. 


1129.* Wildcat Drilling in 1942. F.H.Lahee. Bull. Amer. Ass. Petrol. Geol., June 
1943, 27 (6), 715-729.—See Abstract No. 621—1943. A. L. 


.* Developments in 1942. Gulf Coast of Upper Texas and Louisiana. G. J. 
Smith. ull. Amer. Ass. Petrol. Geol., June 1943, 27 (6), 730—-738.—This area covers 
productive trends in the Wilcox (Eocene), Cockfield (Eocene), Marginulina-Frio 
(Oligocene), and undifferentiated Miocene. In 1942, special attention was paid to the 
Wilcox trend in Texas and the Miocene in Louisiana. The area has already been 
intensively explored by seismograph and gravity meter. Extensions and new sands 
on old domes are more important than new producing fields. Wildcat drilling declined 
to 164 operations in 1942 against 189 in 1941, while field drilling fell from 1433 to 
800. 

New discoveries were 22 in 1942, as contrasted with 30 in 1941, and of the new domes 
only 3 seemed to have first-class possibilities. Future new discoveries are expected 
at great depths, and in relatively poor sands which will not be of economic —" 
for some time to come. A.L. 
1131.* Developments in South Texas in 1942. F.C. Owens and E. A. Taegel. Bull. 
Amer. Ass. Petrol. Geol., June 1943, 27 (6), Development was cut down 
owing to uncertain conditions in the oil industry. Lack of material and of transport 
facilities resulted in non-development of proved leases. Field deyelopment and wild- 
catting showed a marked decline, the amount of drilling being curtailed 45% compared 
with 1941. Of 31 fields discovered, 9 were on the Wilcox trend (Eocene) ; 7 producing 
gas and condensate and 2 producing oil. Depth range from which production may 
be expected varies from 2800 to 8750 ft. The Yorktown field seems to offer best 

rospects. 
r Six new fields were found on the Eocene Yegua—Jackson trend, but they are mostly 
small with only 1 well. 

Ten oil- and 4 gas-fields were penetrated on the Frio—Vicksburg trend (Oligocene). 
The Mayo field was the most important, with production from the 5400-ft. Frio sand, 
and possibilities in the 4980-ft. Marginulina sand and in the 5500-ft. Frio. Gas in the 
Penitas field, Hidalgo County, is believed to be the deepest commercially produced 
from the Vicksburg of South Texas, in that it is several hundred feet below the Tezxtu- 
lari warreni layer at the top of the Vicksburg. 

On the Upper Oligoeene—Lower Miocene trend only 1 field was discovered. It is 
in the Oakville sand at 2435 ft. 

One new field—Imogene, Atascosa County—was found in the Edwards limestone 
(Lower Cretaceous) at 7570-7572 ft., in a fault system downdip from older producing 
fault structures. 

Fifteen new producing sands were found by electrical surveys and deeper drilling in 
old fields. Such new sands and extensions to older fields added more reserves than the 
combined estimated recovery from the 31 new fields. The latter do not bid fair to be 
of major importance, especially when compared with extensions of the Seeligson field, 
Jim Wells County, and the Odem field, San Patricio County. 

During 1942 production was 72,200,000 brl., against an average of 81,000,000 br. 
in the previous three years. Production will increase again when new pipeline outlets 
are available. A.L. 
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1132.* Developments in West Texas and South-eastern New Mexico in 1942. Rk. |. 
Dickey and B. A. Ray. Bull. Amer. Ass. Petrol. Geol., June 1943, 27 (6), 747-770,— 
In West Texas the number of wells drilled and deepened was 1320, or 44% fewer than 
in 1941. The number of wildcats was 134, or only 1 less than in the previous year. 
and 33 were completed as producers opening up 17 new areas of production, 1() exten. 
sions of over a mile from known areas, and additional producing horizons in 6 fields. 
The last include a new producing dolomite in the Lower Leonard (Permian), Andrews 
County, and a producing Leonard sand in Big Lake field, Reagan County. Thi first 
producing Cambrian sand was struck in northern Pecos County. The Tubb zone of 
the Leonard was developed in Ward, Andrews, and Gaines Counties; and a new area 
of Holt zone production from the basal San Andres (Permian) was opened in southern 
Gaines County. 

Pre-Permian drilling and exploration made a record in the history of the Permian 
basin ; 126 wells being completed. Of these, 51 (with only 7 failures) were drilled in 
the Abell pool. The total pre-Permian producing wells completed was 89, of which 
10, though dry in the older rocks, were plugged back to give a yield from the Permian, 
Of 30 pre-Permian wildcats, 6 were completed as producers. 

In south-eastern New Mexico 339 wells were drilled, representing a decline of 8-7, 
on the 1941 figure. Wildcats, at 35, were 4 fewer than in 1941. Of these, 23 were in 
Eddy County, and the other 12 in Lea, Chaves, Roosevelt, and De Baca Qounties. 
Six wildcats resulted in producers—viz., 3 in new areas of production and 3 in exten- 
sions of known areas. These were all in Permian zones (Yates, Queen, Graybury, and 
San Andres). 

The most important pre-Permian stratigraphical results were in De Baca County, 
where topmost Pennsylvanian was reached at 3710 ft. and the well abandoned at 
4779 ft. in pre-Cambrian schist, and in south-east Lea County, where the bottom of the 
Permian is at 7460 ft. and the Ellepburger occurs at 8000 ft. Encouraging porosity 
and saturation were noted in the basal San Andres (Permain) from 4800 to 5000 ft. 

At one time or another 86 different geophysical crews were at work in West Texas 
and south-eastern New Mexico, as compared with 69 crews in 1941. A. L. 


1133.* Developments in North and West-Central Texas in 1942. Contributed by the 
North Texas Geological Society. Bull. Amer. Ass. Petrol. Geol., June 1943, 27 (6), 
771-781.—During 1942 the north and west-central Texas area had 38 new discoveries 
and 12 extensions of proved fields or completions in new pay-zones in already pro- 
ductive areas. This compares with 33 new discoveries and 11 extensions in the 
previous year. The methods of discovery, so far as has been ascertained, were in 3 
cases random drilling, 4 surface geology, 11 sub-surface geology, 14 seismograph, | 
geochemical, and 5 a combination of two or more methods. 

The only important new field in Clay County was the Watson, where initial pro- 
duction was 88 brl. of 43° gravity oil in 3 hours from a porous limestone about 25\ ft. 
below the top of the Caddo, at 5454-5485 ft. Productidn is also obtained from the 
Strawn (Middle Pennsylvanian) at about 3650 ft. The top of the Ellenburger (Cambro- 
Ordovician) is dry. 

In Coleman County 4 new oil-pools and 2 new gas-fields were discovered. Extension 
of the Santa Anna gas-field shows interesting association of heavy oil with extensive 
0-67 gravity gas. The oil is 26° gravity A.P.I. with high lubricating-oil content, in a 
zone which normally produces 40° gravity oil. Accumulation occurs where 100 ft. of 
limestone changes to shale on a broad structural feature dipping north-west at 75 ft. ml. 
The same formation—Big Saline—also produces oil from a chert-conglomerate at 
Gayle pool. In 1942 Coleman County produced 787,612 brl. from 424 wells, about 80 of 
which are still flowing, bringing total production for the county to over 12,000,000 bri. 

In Young County shallow drilling is in decline; and of 17 deep tests, 1 was com- 
pleted as a producer in Strawn sandstone, 3 oil wells, and 1 for gas in the Caddo lime- 
stone (Pennsylvanian), 1 in the Marble Falls (Lower Pennsylvanian), and 4 in the 
Chappel limestone (Misssissippian), while 7 were failures. None of these is very 
important, though in its restricted occurrences the Chappel should prove profitable. 

One deep test in Wise County was successfully plugged back to yield from basal 
Pennsylvanian arkoses. 

Jack County was particularly active, with producing wells in 6 areas. The Bend 
(Lower Pennsylvanian) is one of the yielders, and first production for the county was 
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obtained from the Ellenburger, which on pumping had an initial yield of 30 bri. oil 
and 170 brl. water per diem. This county should give further results. 

Montague County gave 7 new discoveries, the outstanding successes being in porous 
Marble Falls limestone and in Simpson (Ordovician) sands; both seismographic 
discoveries. 

In Jones County the new Grogan pool yielded an initial 100 brl./day from Cisco 
(Upper Pennsylvanian) sand at 2129-2135 ft. 


Shackelford County provided 2 discoveries in the Strawn. 

Taylor County produced its first discovery for 1942 in the Trent pool, with 517 
bri./day, while later the Reddin pool, located by geochemical survey, had an initial 
production of 857 bri. /day. 

Archer County contributed 3 shal!ow discoveries in the Cisco, and deep discoveries 
in the basal Pennsylvanian conglomerate overlying the Barnett shale (Mississippian) 
and in the Ellenburger limestone, from which the initial well yielded 73 brl. of 41° 
gravity oil and 8 brl. salt water in 3 hours. 

In Wilbarger County the Potts—Ellenburger pool is the only new one. The dis- 
covery well traverses K.M.A. (Middle Pennsylvanian) limestone, Caddo limestone, 
Misissippian limestone, and ends in Ellenburger at 4539 ft. A. L. 


1134.* Developments in East Texas in 1942. R. M. Trowbridge and T. J. Burnett. 
Bull. Amer. Ass. Petrol. Geol., June 1943, 27 (6), 782-789.—Drilling activity declined 
approximately 70%, with only 411 holes drilled in 1942 as against 1145 in 1941. 

New fields were :— 

Bazette gas-field, Navarro County, yielding from the Woodbine, Gulf Series (Creta- 
ceous). Productive area probably small. 

Coke oif-field, Wood County, with initial flow of 320 brl. 274 gravity oil in 4 hours 
through 2-in. tubing from perforations opposite the Paluxy, Comanche Series (Creta- 
ceous). Gas-oil ratio 107 to 1. Elongate east-west dome. 

Concord oil-field, Anderson County, pumped 201-3 brl. 12-2° gravity oil in 24 hours 
from open hole at 4520-4540 ft. in Woodbine. Faulted dome. 

Kildare oil- and gas-field, Cass County, produced an initial 185 brl. 40-8° gravity oil 
in 20} hours through }-in tubing choke from perforations at the Rodessa zone of the 
Lower Glen Rose, Comanche Series; gas-oil ratio 1343 to 1. Low relief, elliptical, 
anticlinal dome. 

Larissa oil-field, Cherokee County, flowed 37-31 brl. 48° gravity oil in 24 hours 
through }-in. choke from perforations in uppermost Pettit porosity of Lower Glen 
Rose: amber oil, paraffin base; gas-oil ratio 1811 to 1. Broad anticline, major axis 
north-south. 

Quitman oil-field, Wood County, flowed an initial 181-5 brl. 43° gravity brown oil 
with paraffin base in 6 hours through casing perforations at 6280-6310 ft. in the 
Paluxy; gas-oil ratio 316 to 1. Anticline with axis trending north-east and south- 
west. 

Wieland oil-field, Hunt County, yielded 266-12 brl. 37-5° gravity oil in 24 hours 
through }-in. choke from perforations at Woodbine horizon; gas-oil ratio of 50 to 1. 
Fault-structure field. Paluxy beneath has no showings. 

Exploratory work has also been done in the Travis Peak, Comanche (basal Creta- 
ceous), Smackover (Jurassic), as well as in the Wilcox (Eocene), in which last a Houston 

County well pumped 14 brl. 26° gravity oil and 70 br!. salt water in 24 hours from a thin 
sand. A.L. 


1135.* Developments in Oklahoma in 1942. J. L. Borden. Bull. Amer. Ass. Petrol. 
Geol., June 1943, 27 (6), 790-805.—Oklahoma produced 137,997,267 brl. of crude oil 
in 1942, or 14,016,675 brl. below 1941 output. This was 7,014,133 brl. short of the 
State allocation of 145,011,400 brl., based on the State Corporation Commission’s 
estimate of demands for 1942. Declines were recorded in most of the important 
producing counties, but 88% of the total fall occurred in the five leading counties— 
Oklahoma, Seminole, Osage, Pottawatomie and Carter—which produced 55-9% of the 
State total. The 14,016,675 brl. loss of production represents a decline of 9-2%, 
which is much in excess of the national decline of 5-3%. This decline threatens 
Oklahoma’s rating as the third producing State of the U.S.A., and Louisiana may out- 
pace her. 
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New pools and extensions in 1942 were located in the following formations : 

Pennsylvanian.—Tonkawa, Layton, Prue, Skinner, Earlsboro, Bartlesville, Hart. 
shorne, Atoka, Gilcrease, Deaner, Dutcher, Wapanucka, Cromwell, Springer. 

Mississippian.—Burgess, Mississippian, Misener. 

Siluro- Devonian.—Hunton. 

Ordovician.—Viola, Dolomite, Wilcox,’’ 2nd. Wilcox,’’ Bromide, McLish. 

The most important new pools were : 

Eastwatchorn pool, Pawnee County, drilled direct to Simpson (Ordovician) ; flowed 
from “‘ Wilcox’ 2528 brl. 43° gravity oil in 24 hours through 7-in. O.D. casing with 
100-lb. casing pressure and 1415-lb. bottom-hole pressure. Gas gauged 11,520,000 
cu. ft. daily. 

Crescent pool, formerly productive from the Simpson, has been revived in the 
Layton sand. Initial production 834 brl. 44° gravity, from well $ ml. east of eastern 
limit of Simpson production. 

Hickory Grove pool, between Stroud and Deep Fork pools, produced gas with spray 
of oil from Bartlesville sand, but oil increased as the well was deepened, until it flowed 
228 brl./24 hours, together with 13,200,000 cu. ft. gas. Oil is 47° gravity. A second 
pay occurs in the Prue sand (Pennsylvanian). 

Pauls Valley pool, 20 ml. north-west of the Arbuckle mountains and on a west ward. 
plunging, arch extending from them, yields oil from Pennsylvanian sands and det ritals, 
and Bromide sand is oil saturated. Trap is an anticline, with steep north-east and 
south-west flanks, and about 180 ft. of closure. ‘The area had been under examination 
since 1912. 

The Ardmore pool, Caddo pool, and Aylesworth pool, have all been developed on 
anticlines south of the Arbuckle mountains. Portions of the structures, as was shown 
by C. E. Decker (Oklahoma Geol. Surv. Bull., 40, vol. i, p. 74), are reflected in Pennsy]- 
vanian deposits, but for the most part the latter are completely buried by the Cre- 
taceous. Obvious structures at the surface had been shunned because of the steep 
dips exhibited. 

New discoveries and extensions increased the estimated reserves by 73,797,000 brl., 
but this was offset by the production of 137,997,267 brl. Remaining estimated reserves 
at end of December 1942 were 968,927,000 brl. 

While production and reserves declined, there was an increase of exploration, 
particularly in the seismographic and stratigraphical fields. Seismographic-crew 
time at 358 crew-months showed an increase over 1941 of 27%. Stratigraphical holes 
were 44 instead of 23. 

In all, 1191 borings were completed, a decline of 45%. On the other hand, wells of 
an exploratory nature decreased only 7%. 75 out of the 253 exploratory wells were 
a success, i.e. 29-6% in 1942, as against 29-9% in 1941. 39 discoveries were classed as 
new pools, compared with 41 in 1942. 

Present producing horizons, chiefly in Pennsylvanian and Ordovician sands, are 
inadequate to the heightened war-time demand. The discovery of a new productive 
formation or a new oil province in Oklahoma would best meet the emergency. One 
looks to the Ordovician. The Arbuckle limestone is present, except on a few 
granite hills and *‘ bald-headed "’ anticlines, throughout the State. This formation is 
the principal producer on the Central Kansas uplift. It also yields oil in northern 
Texas—not to mention the quantities obtained from the Oklahoma City pool and other 
Arbuckle pools of the Tulsa area. Yet in the entire Seminole district—itself at one 
time a new oil area of the magnitude now desired—there are only 3 Arbuckle tests. 

A. L. 


1136.* Developments in North Mid-Continent in 1942. E. A. Koester. Bull. Amer. 
Ass. Petrol. Geol., June 1943, 27 (6), 806-813.—Thirty new oil-pools and 3 new gas- 
pools were found during 1942. The most active area was on the Peace Creek—Zenith 
trend, where 6 new discoveries have been joined into one producing area now almost 
completely drilled on a basis of 40-acre locations. The producing horizons are Ordo- 
vician (Viola limestone) and Carboniferous. In Pratt County the Iuka pool has been 
extended in highly prolific Simpson (Ordovician) sand and dolomite, and north-east 
of this the Carmi pool has established a maximum potential for the Arbuckle (Cambro- 
Ordovician) dolomite. 

None of the Kansas discoveries of 1941 developed into a major field. In 1942, 
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though the number of wildcats increased, the general class of prospects was poorer 
than before, and extensions of old pools rather than new discoveries were the order of 
the day. Increase of wildeatting and wider spacing sent the percentage of dry holes 
up to 40-7, as against 26-9 in 1941. Partly because of shortage of equipment, but also 
because of the 40-acre spacing, the number of holes drilled fell from 1818 to 1353. 
Daily allowables per well continued to increase, and some prolific fields were being 
produced at a rate approaching the limits of good production practice. 

Kansas produced 98,907,986 brl. in 1942, or an increase of 15,000,000 brl. over 1941. 
Production early in 1943 was 300,000 brl./day, which was almost equal to the pipeline 
capacity of the State. 

In Iowa 3 new deep tests have been incompletely reported on. 

In Missouri, the first deep producer in the Forest City basin drew 16 brl. of 28° 
gravity oil, and 335 brl. water, from a sand in the Cherokee shale (Mississippian), 
but few other encouraging shows of oil have been found in the Missouri pre-Pennsyl- 
yanian. Hunton (Siluro-Devonian) was met with at 2425 ft. in Atchison County ; 
and Arkbuckle at 3513 ft. in Holt County. 

In Nebraska, 43 wildcat tests were completed—all unsuccessfully. Many were 
located by chance and drilled either to the Arbuckle or to the pre-Cambrian. The 
abandonment of 3 tests in Harlan County was disappointing, in that 2 of these wells 
had given some indication of the first commercial production of oil in western Nebraska. 
The cumulative production for Nebraska to the end of 1942 was approximately 


3,430,000 brl., of which 2,929,000 brl. was due to Fall City pool and 384,000 brl. to 
the Barada pool. Unless additional reserves are found soon, Nebraskan output will 
continue to decline. A. L. 


1137.* Developments in Eastern Interior Basin in 1942. A.H. Bell. Bull. Amer. Ass. 
Petrol. Geol., June 1943, 27 (6), 814-821.—Nearly all the 54 new pools, all of which are 
small, produce from the Chester (Upper Mississippian) Series and the Iowa (Lower 
Mississippian) Series. Only 3 produce from Pennsylvanian sands, and 1 each from 
Devonian limestone and Ordovician (‘‘ Trenton ’’) limestone. In [Illinois itself oil 
production for 1942 was estimated to have been stratigraphically distributed as follows : 


System. Brl. %. 
Pennsylvanian ° 3,000,000 2-8 
Mississippian . 96,644,000 90-7 
Ordovician (‘‘ Trenton ’’) ‘ 1,320,000 1-2 


106,590,000 100-0 


The new St. Jaeob pool in the “ Trenton,’’ Madison County, excited a revival of 
drilling in the Ordovician of western Illinois, and 20 wildcat tests were put down to 
that formation in Madison, St. Clair, Clinton, and Monroe Counties. In the east 
part of the basin, 7 Devonian tests and 1 St. Peter were drilled in Edgar, Coles, Clark, 
and Crawford Counties. The deepest Devonian tests were in Jefferson County in the 
centre of the basin. 

In Illinois the largest new pools, as measured by number of wells at the end of the 
year, were the Covington pool, Wayne County, with 32 wells and a total yield to the 
end of 1942 of 1,070,000 brl., and the Bible Grove pool, Clay County, with 32 wells 
and a total yield of 55,000 brl. The Markham City pool, Jefferson County, with 12 
wells at the end of 1942, had a total output of 143,000 brl. 

The number of completions, including both wildcat and pool wells, in the entire 
Eastern Interior Basin was 2518 (excluding gas input and salt water disposal wells), 
as compared with 4680 in 1941, a decline of nearly half. The reduction of drilling in 
pools was probably mainly the result of Federal Conservation Order M-68, issued on 
23rd December, 1941, which limited drilling to 1 well to 40 acres. A modification of 
this Order on 3lst August, 1942, M-68-5, permitted closer spacing for sandstone wells. 
With the wider spacing there was a notable increase in the percentage of dry holes 
from 27% in 1941 to 44% in 1942. 

Production in the Eastern Interior Basin in 1942 was approximately 117,671,000 
brl., a decline of 19% from the 1941 figure. Of this, 6,641,000 was from Indiana, 
including a small proportion from north-east Indiana, which is outside the Eastern 
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Interior Basin. Kentucky also contributed, and in that State there were interesting 
developments at horizons ranging from Silurian to Pennsylvanian. 70% of the new 
production in western Kentucky was in Chester sands. The McClosky (Lower Missis. 
sippian) was also important. 

In western Kentucky drilling is to comparatively shallow depths, but the low price 
of crude oil has discouraged the amount of wildcatting which is necessary if large new 
reserves are to be proved quickly. A.L. 


1138.* Developments in Michigan in 1942. H. J. Hardenberg. Bull. Amer. Age. 
Petrol. Geol., June 1943, 27 (6), 822-834.—War-time restrictions and the failure of 
discoveries to locate important pools led to a decrease of 28% in well-drilling operations 
as compared with 1941. Footage drilled, however, in the 682 borings which were 
completed, was down onl} 12%, or 240,000 ft. The “‘ Basin ’’ with two-thirds of the 
State’s completions continued to be the most active district. 

During 1942, 21 oil-fields and extensions were discdvered, mainly in Devonian 
formations like the Detroit River and Traverse. In the former, 2 zones—the “ sour 
oil’’ horizon and the “ Richfield-Sylvania *’ at the base of evaporite beds—proved 
important as producers. The “ sour oil ’’ is high in sulphur and is held rather firmly 
in a brown limestone, or dolomite, of low permeability. In the Skeels field, Clare 
County, the “‘ sour oil ’’ had an initial flow of 50 brl. after treatment with acid. In the 
South Adams field, Arenac County, the “ Richmond-Sylvania”’’ gave 500 br!. day 
after acid. Total production, following completion of 6 wells, was 14,343 bri. at the 
end of the year. East Norwich field, Missaukee County, and McClain No. | well, 
Clare County, also struck oil at this horizon. 

Other discoveries were: the Evart field, Osceola County, which in December 1942 
averaged 1769 brl./day from 13 wells sunk to the Dundee formation ; the Prosper field, 
Missaukee County, from the same formation, which flowed 187 brl./day from 3841 
ft.; the Fork field, Mecosta County, which depends on a pay-zone near the top of the 
Dundee. 

Extensions were most notable in the Reed City and Kawkawlin fields, which produce 
mainly from the Dundee, and the Headquarters field, which draws on the Traverse 
except for 3 deep wells to the Detroit River. Peak production at Reed City reached 
28,557 brl. daily ; at Kawkawlin 1727 brl.; and at Headquarters 8382 br. 

In south-western Michigan the South Zeeland and North Bangor fields—both in 
Traverse—were discovered. 

Total oil production was 21,750,000 brl., or an advance over 1941 of 23%, and only 
1,750,000 brl. less than Michigan’s greatest production in 1939. 

Gas-well completions decreased, but 2 new fields were those of North Adams, 
Arenac County, where a well sunk to barren Dundee was plugged back to the Berea 
sandstone and had an initial open-flow of 300,000 cu ft. with well-head pressure of 
830 Ib. /sq. in., and Fork, Mecosta County, where a “‘ Michigan Stray ’’ sandstone gave 
open-flow of 1,010,000 cu ft. and a reported well-head pressure in excess of 500 
Ib. /sq. in. 

The proving of the deep commercial producing zones opens up a new prospect of 
development in at least 6 areas in the “ Basin ’”’ district. The Dorr field, Allegan 
County, in south-western Michigan, also has a pay-zone near the Bass Island—Salina 
contact (Silurian). The age of the producing stratum has not been determined, but 
is above the Salina salt. This heralds more deep drilling, in the Middle Devonian 
Traverse areas. 

Core-testing activity was greater during 1942 than at any previous time. Approxi- 
mately 300 tests were drilled, principally in the north and north-west parts of the 
Southern Peninsula. A. L. 


1139.* Developments in Appalachian Area in 1942. Contributed by the Appalachian 
Geological Society. Bull. Amer. Ass. Petrol. Geol., June 1943, 27 (6), 835-853.—New 
York. New development work during 1942 was aimed at additional Oriskany gas 
supplies, and 29 wells were drilled in the south-west part of New York State. Of 
these, 9 were producers with a combined open-fiow of 6,311,000 cu. ft. Two wildcats 
discovered the two parts of Groton field, Tompkins County, but this is not expected 
to add greatly to the depleted gas reserves. Scarcity of the latter, combined with Order 
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M-68 and closer co-operation between companies, is likely to lead to increased explora- 

tory drilling. 

Pennsylvania. The number of wells completed in the shallow gas and oil territory 
of western Pennsylvania (Upper Devonian or higher) was about 3% less than in 1941. 
Of the wells drilled for gas, 80% were producers and 20% dry. The 738 new gas-wells 

had a total initial open-flow of 240,353,000 cu. ft. per diem. The Armbrust pool, 
Westmoreland County, opened in 1941, was the scene of greatest activity. The pool 
lies in a lenticle of Fifth sand (Upper Devonian) on the south-east flank of the Fayette 
anticline, and the total initial open-flow capacity from 75 wells was 48 million cu. ft. a 
day. The Big Injun (Mississippian) gas sand-field of Fayette and Greene Counties 
also continued active. Shallow well completions in northern and central Pennsyl- 
yania numbered 382, of which 328 productive wells gave initial average open-flow of 
151,000 cu. ft./day from an average depth of 2513 ft. 

Apart from the Bradford field with 3113 new wells (about half for intake), there was 
little drilling for oil. In the Bradford field production was 11% up on 1941 and 
accounted for 54-6% of the total Pennsylvania-grade crude oil from the Appalachian 
province. Production at Music Mountain pool is in decline, after a yield of 3,796,000 
bri. since 1937. In Titusville—Oil City area, where secondary recovery by means of 
air and gas-drives is under way, 340 new wells were drilled. In the central and 
south-western oil districts of Pennsylvania production declined by 11%. 

Four out of 7 deep wells were successfully completed in the Summit gas-pool, Fayette 
County, where there is a domal closure of 1000 ft. Three ended in salt water. One 
which encountered a fault was abandoned. The productive area was not extended. 
One deep test in Erie County reached Trenton limestone (Ordovician) and salt water, 
while 2 in Mercer County and | in Lawrence County were drilled through the Lockport 
dolomite (Middle Silurian). One of the Mercer County Silurian wells produces 
moderate quantities of gas. 

Ohio. Tests in Ohio completed during 1942 numbered 998. This was 36% fewer 
than in 1941. Of these, 454 were gas-wells, 194 were oil-wells, and the remaining 
35°, were failures. Total initial open flow of new gas was 316,446,000 cu. ft. A 
total of 3,663,872 brl. of oil was produced, of which 1,751,566 brl. were of Pennsylvania 
grade. Shallow, Berea, Oriskany, Newburg, Clinton, Trenton, and Sub-Trenton were 
all tested. Sub-Trenton was unproductive. 

West Virginia. During the year, 229 wells were drilled into or through the Oriskany. 
Of these, 197 were gas-wells with a combined open-flow of 1,011,096,000 cu. ft., and 32 
were dry holes. The Elk-Poca and Sandyville field, continuous as it is now seen to be, 
was clearly defined, and activity has become centred in edge drilling. The area is 
125,000 acres, but no new areas of Oriskany production were opened, though at the 
end of 1942 interesting exploratory borings were being put down in Tucker, Wyoming 
and Raleigh Counties. Incomplete figures set the 1942 number of wells at 758: 
514 with gas; 73 with oil; 20 with combined production; 2 with brine ; and 149 dry 
holes. In the same period 300 gas-wells, 430 oil wells, and 23 combination oil- and 
gas-wells, were abandoned. New initial oil volume developed was 2234 bri. 

Below the Oriskany, and 135 ft. above the Newburg sand, a new gas pay was found 
in Boone County at 4937-4954 ft. This is a dolomite-anhydrite rock of brown to tan 
colour and fine to medium grain size. Near the crest of the Warfield anticline flow was 
100,000 cu. ft. and rock pressure perhaps 2000 lb. There are clear dolomite crystals 
and small, well-formed quartz crystals. At 4918 ft. sulphur water occurs in the sand 
body, and there are also scattered small fluor crystals. 

Kentucky. Most of the development in eastern Kentucky has been for the purpose 
of obtaining additional gas reserves. Federal regulations have tended to reduce the 
amount of drilling for oil, but, since modification of M-68, the adverse effect on gas 
exploration has been less marked. New oil reserves are small, but during 1942, 
1,808,000 brl. were produced from stripper wells. 

Tennessee. In Tennessee east of the Cincinnati arch there were 6 completions : 2 
gas; 4 dry holes. The most significant test was the Stanolind wildcat in Putnam 
County, which was abandoned in the upper part of the Knox dolomite at 2130 ft., 
after logging a showing of oil at 1653-1661 ft. in the Knox. Most active leasing was in 
the northern part of the Cumberland plateau. @ A. L. 


1140.* Developments in Rocky Mountain Region in 1942. R. M. Larsen. Bull. 
Amer. Ass. Petrol. Geol., June 1943, 27 (6), 854-861.—In Colorado, Montana, Utah, 
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and Wyoming, 501 wells add up to 1,065,082 ft. This was 83% of the number of 
the previous year, and 87% of the footage. Of the wells, 82 were wildcats, as against 
108 in 1941. Oil and gas production increased about 8% to 43,642,126 br. 

Discoveries in Wyoming were more important than any since 1938. At Big Piney 
@ new gas-well in the Wasatch (Lower Eocene) was suspended, because of the.distance 
factor in marketing. At Horse Creek, south-eastern Wyoming, on a seismic “ High,” 
the Muddy sand (Upper Cretaceous) was found to be saturated, but tight, the Dakota 
(Upper Cretaceous) dry, but the Lakota (Lower Cretaceous) productive at 5451-5515 
ft., 7000 brl. 30° A.P.I. gravity oil and 10,000 brl. water being produced in a 2-months 
test. A second well found more permeable Muddy sand. At Northern Hiawatha 
10-12 bri./day were tested from the Wasatch. At Sherard Dome the Tensleep 
sandstone (Pennsylvanian), which produces in the neighbouring Lost Soldier district, 
was found tight and water-bearing, and the well was plugged back for gas from the 
Lakota. At Sulphur Creek oil was found in the Bear River formation (?) (Upper 
Cretaceous) at 686 ft. 

Important oil was found at deeper levels in old fields. Elk Basin, which has pro. 
duced light oil from the Frontier (Upper Cretaceous) since 1916 and gas from the 
Cloverly (Lower Cretaceous) since 1920, yielded an initial 2500 brl./day from the 
Tensleep, while some saturation was reported in the superjacent Embar (Permian 
and Triassic). Pilot Butte was also drilled to the Tensleep, and 714 brl./day of 
26-1° A.P.I. gravity oil were obtained as initial production. This field has exploited 
oil from the Cody shale (Upper Cretaceous) since 1916, and gas has been available 
from the Muddy sand since 1931. 

In Montana, Conrad Butte has much gas in the Colorado shale (Upper Cretaceous), 
but at negligible pressure. At Conrad-Midway there is oil in the Sunburst sand of the 
Kootenai (Lower Cretaceous), but below it the Madison limestone (Mississippian) only 
yields water. In Fred and George Creek nose, gas under 200 Ib. shut-in pressure is 
reported in the Blackleaf sand of the Colorado shale. At Twin Rivers nose (Reagan), 
oil has been found in the Madison, with initial output of 85 brl. of 36-4° A.P.I. gravity 
oil. 

Prospecting in Colorado, North and South Dakota, north-western New Mexico, and 
Utah, was less successful; and extensions of known fields contributed little to known 
reserves. Wildcats declined 25%. Pipeline activity consisted of a few extensions, 
replacements, and short gas lines. A. L. 


1141.* Oil Development Activities in California, 1942. G. R. Kribbs. Bull. Amer. 
Ass. Petrol. Geol., June 1943, 27 (6), 862-873.—The Office of Petroleum Co-ordinator, 
now changed to the Petroleum Administrator for War, surveyed the reserves of oil in 
the State under 24° Be. gravity. The California Oil Administrator then made a 
survey of reserves of oil over 24° Be. Drilling in this survey was allowed in a residential 
district of Los Angeles by the City Council. This exploration was at shallow depths 
for heavy oil and allowed of the mapping of extensions to known fields. As a result 
of the survey it is possible to estimate the total Californian developed reserves at 
3,300,000,000 brl. of crude oil. A shortage of available oil is threatened, as the 
following estimate shows : 
Available Reserves in Millions of Brl. 


1943. 1944. 1945. 
Heavy oil ‘ 106 92-5 e 82 
Light oil . ‘ ‘ ‘ 181 165 150 

287 257-4 232 


Under war conditions the yearly Californian demand has risen to 288,000,000 bri. 
The new reserves established in 1942 do not exceed about a tenth of this figure if we 
consider only the likely output from the discovery areas, viz., Antelope Hills 
(Middle Miocene) and East Strand (Upper Miocene), both in Kern County; Buena 
Park (Lower Pliocene), Los Angeles County ; Holser Canyon (Upper Miocene), Ventura 
County; and Zaca Creek—10° gravity oil—from fractured chert (Upper Miocene), 
Santa Barbara County. Extensiofis and deep sand discoveries in older fields have, 
however, probably added considerably to the reserves. 

New gas-fields were found at South Buttonwillow, Kern County, (Upper Pliocene) ; 
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and in the Sacramento Valley at Roberts Island, in McDonald Island (Paleocene) sand, 
and at Suisun Bay (still testing). 

Lack of man-power, equipment, and a low crude market materially diminished 
Californian activity in 1942. But the Petroleum Administrator for War may help to 
obtain a higher price for heavier grades of crude oil which could not be developed at 
1942 prices. A. L. 


1142.* Calculating the True Thickness of a Folded Bed. G.D. Hobson. Bull. Amer. 
Ass. Petrol. Geol., June 1943, 27 (6), 874.—Corrections of previous article of same title 
in Bull. Amer. Ass. Petrol. Geol., December 1942. (See Abstract No. 508, 1943, for 
original article.) A.L. 


1143.* Discovery Thinking. A. I. Levorsen. Bull. Amer. Ass. Petrol. Geol., July 
1943, 27 (7), 887-928.—See Abstract No. 620, 1943. A. L. 


1144.* The Petroleum Geologist and the War. Fritz L. Aurin. Bull. Amer. Ass. 
Petrol. Geol., July 1943, 27 (7), 929-937.—The parade of progress of the geologist in the 
petroleum industry began when I. C. White expounded the anticlinal theory of oil 
accumulation. Later the geophysicist entered the scene. The attack on Pearl 
Harbour (7.12.1941) disrupted the lives of many of the 4000 geologists of the Western 
Hemisphere engaged at home or abroad in the oil business. To increase day-to-day 
supplies, especially by the discovery of new pools, became most urgent. The very 
limited number of unemployed geologists should be used. In the absence of new tools 
for oil discovery, the old ones must be improved. Stratigraphical-trap investigations 
(with reference to the most recent geographical discoveries about coastal sands, etc.) 
and geophysical studies are pre-eminently important. Electrical techniques are also 
advancing. 

Wildcatters are needed with the nerve of E. W. Marland, Tom Slick, and Dad 
Joiner. Co-operation in interpretation of dry holes is required for successes like that 
near Pauls Valley, Garvin County, Oklahoma. Speculative as well as logical reasoning 
powers are essential. Independent geologists, company geologists, managements, and 
estate agents must learn to collaborate. Such co-operation often helps, incidentally, 
to put a free-minded geologist in a top executive position. 

Most of the industries have at present, for war reasons, unlocked their caches of 
research. But much local information is still restricted to the few, in matters where 
co-operation is necessary. Something must be done where lease ownership is 80 
diversified that there is no one individual or company upon whom the onus of explora- 
tion rests. Where, for example, eight or ten companies have protective acreage, 
information should be pooled between the various consultants of the companies, so 
that prospecting and utilization of sites be as economical as possible. In an extreme 
emergency, Aurin favours pooling even of personnel. A.L. 


1145.* Lower Ordovician and Cambrian Oil Possibilities in Illinois. 8. Folk. Oil 
Wkly, 20.3.44, 118 (3), 4g.—Many hundreds of fect of marine Lower Ordovician and 
Cambrian dolomites, shales, and sandstones underlie the St. Peter in Illinois. These 
were folded and partly eroded before the deposition of the St. Peter sands. Some of 
the subsurface dolomites and sandstones are porous and permeable, and are reported 
to have oil-traces in Illinois. Few tests have reached these beds, and none have been 
drilled through them. Equivalent beds elsewhere in U.S.A. produce oil commercially. 
In northern Illinois the Lower Ordovician formations are, in descending order, the 
Shakopee, New Richmond, and Oneota formations of the Prairie du Chien group. 
The Cambrian formations are the Trempeleau, Franconia, Galesville, Eau Claire, and 
Mt. Simon. Oil-shows have been reported in beds of Prairie du Chien and Trempeleau 
age in tests in west-central and south-western Illinois. The older beds are not known 
to have been penetrated in southern Illinois, but a well in St. Louis, Missouri, went 
through them into pre-Cambrian granite. In northern Illinois the Shakopee and 
Oneota consist largely of dolomite with some thin interbedded sandstones. The New 
Richmond consists mainly of sandstone with lenses and layers of dolomite, and thin 
beds of shale. To the east it grades into dolomite or wedges out, and the Shakopee 
lies directly on the Oneota. Over much of northern Illinois the Prairie du Chien is 
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absent, and the St. Peter rests on Cambrian. The Prairie du Chien thickens south. 
wards and may be 800-900 ft. thick in south-western Illinois. 

The Trempeleau is dominantly dolomite in Illinois, but consists of sandstone and 
siltstone in Iowa and Wisconsin. The dolomite has large cavities, developed in post. 
Trempeleau and pre-St. Peter times. In northern Illinois the Trempeleau ranges up 
to 260 ft. in thickness. The Franconia includes glauconitic sandstone, sandy shale. 
and sandy dolomite, and ranges 50-200 ft. in thickness. The beds arelenticular. The 
Galesville consists of porous sandstones with interbedded sandy dolomite. The aver. 
age thickness in northern Illinois is nearly 200 ft. The Eau Claire formation includes 
shales, siltstones, sandstones, and dolomites, some of the sandstones being quite 
porous and permeable. It averages 400-500 ft. in thickness. The Mt. Simon forma. 
tion is almost wholly sandstone, some of it porous and permeable. Beneath the Mt. 
Simon are conglomeratic and arkosic sandstones and sandy shales, which are mainly red, 

The Lower Ordovician and Cambrian strata of Lllinois were subjected to several 
periods of movement: (1) post-Shakopee and pre-St. Peter; (2) Devonian; (3) 
post-Mississippian and pre-Pennsylvanian ; (4) post-Pennsylvanian. Thus structural 
traps suitable for oil accumulation could have been formed at several dates. 

It is not known whether the form of the Lower Ordovician beds can be used as a 
guide in the search for oil in older beds. The productive Waterloo-Dupo structure 
has been tested to the Cambrian in a test on the flanks of the structure. 

Two areas of Illinois seem especially favourable for Lower Ordovician and Cambrian 
prospecting. They are: (1) Eastern L[llinois, from Ford and Iroquois Counties south 
to Wabash County, and (2) Western Illinois, from Henderson and Warren Counties 
south to Randolph County. In Eastern Illinois none of the features with good closure 
has been tested below the St. Peter, south of Ford County. There are several anti- 
clines in Western Illinois on which the Lower Ordovician and Cambrian merit testing. 

Possibilities for Lower Ordovician and Cambrian production may be as good in the 
Illinois Basin as in Eastern and Western Illinois, but the depths will be much greater 
(8000 ft. compared with 4000 ft.). 

The oil shows reported in Lower Ordovician and Cambrian formations in Illinois 
are listed, and a graphic cross-section of these strata in north-eastern Illinois is given. 
There is also a tentative correlation chart of these formations in Illinois, Missouri, 
Oklahoma, and Texas. G. D. H. 


1146.* Hitherto Unexplored Areas Best Bet for Finding New Reserves. L. J. Loghn. 
Oil Wkly, 20.3.44, 113 (3), 34.—The results of exploratory drilling in U.S.A. in Febru- 
ary 1944 indicate that wildcatting must be increased to achieve the results desired 
by the Government. A 25% increase in wildcatting will not be especially gratifying 
unless better discoveries are made than in January and February 1944. So far wild- 
catting has been about 8% above the level at the beginning of 1943, and most of the 
discoveries have been of poor calibre. For the first nine weeks of 1944 the rate of 
exploratory well completions has been 67 per week. Wildcatting has increased com- 
pared with 1943 in California, Colorado, Kentucky, North Louisiana, South Louisiana, 
Mississippi, Montana, and most districts of Texas. 15-9% of the exploratory wells 
have found new oil, gas, or condensate fields, established new pay horizons in known 
fields, or provided major field extensions. In the corresponding period of 1943, 
16-6% of the exploratory wells were successful. During February a new oil-field was 
found in Mississippi, and one in Alabama. The new Heidelberg field of Jasper County, 
Mississippi, is rated as a major find. Although drilled to 6578 ft., the discovery well 
was completed in the Eutaw at 4958-4968 ft. No important shows were noted in the 
Marine Tuscaloosa at 4992 ft. or in the Davis zone at 6024 ft. 

The Alabama field is in Choctaw County, 15 ml. south-west of Butler. The well 
flowed 60 brl./day of 20-gravity oil from the Selma Chalk at 2800 ft. The well was 
drilled to 5380 ft. 

One of the best discoveries in February was in Barber County, Kansas. The well 
produces from the Viola limestone at 4624-4640 ft. on a large structure. A third pay 
has been found in the Travis Peak at 8156-8190 ft. in the New Hope field of Franklin 
County, eastern Texas. It is 300 ft. below the Pittsburg pay. 

Three new oil-fields and two gas-fields were opened in California in February, but 
none of them shows very great promise at present. The Clarks Lake black-oil dis- 
covery of Latimer County, Colorado, has only a small production. The Home pool 
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was the February discovery in Michigan. The productive area is expected to be less 
than 300 acres. Several relatively unimportant oil-field extensions and new pays 
were found in Illinois in February. G.D.H 


1147." New Oil- and Gas-Fields and New Pay Horizons Discovered in United States in 
February, 1944. Anon. Oil Wkly, 20.3.44, 118 (3), 36.—A table lists the new oil- 
and gas-fields, the new pay horizons, and the major extensions to established fields 
discovered in February 1944. The data include the company, location, date spudded, 
date completed, total depth, completion horizon, name, character and age of producing 
horizon, initial production method and choke, oil gravity, structure, method of dis- 
covery, and preliminary estimate of reserves. G. D. H. 


1148.* Results of Exploratory Drilling in February and First Two Months. Anon. 
Oil Wkly, 20.3.44, 118 (3), 38.—A table summarizes by States and distriets the results 
of exploratory well completions in U.S.A. during February and the first two mofiths 
of 1944. G. D. H. 


1149.* Western Canada to Have Busiest Year in 1944; Much Work Under Way. 
Anon. Oil Wkly, 20.3.44, 118 (3), 65.—Some seismic work and general geological 
investigations have continued in southern Alberta during the winter. New regula- 
tions have come into force, and they will encourage drilling. 

In the Texas-Pinhorn well of south-east Alberta, north of the Whitlash field of north- 
east Montana, several heavy flows of wet gas have been reported. One in the basal 
Ellis at 3211-3231 ft., flowed 4,000,000 cu. ft. of gas/day, and another at 2970 ft. gave 
5,000,000 cu. ft./day. The well will be drilled to the Madison. 

Pacific 1 in the Del Bonita field, just north of the Cut Bank field of Montana, is 
testing a porous zone at 5080 ft. This is giving a light oil. The Taber field has a 
capacity of 10,000 brl./day of 19-gravity crude, but it is temporaily closed in. The 
Taber sands are about 3200 ft. deep, and have given two 500-br1. wells. 

In the foothills of south-western Alberta the Arrow—Marjon well is drilling at 1700 
ft., while the Maxmount—Lundbreck well has reached 9700 ft. This record cable-tool 
well has passed several promising oil zones which are temporarily cemented off. The 
deep Madison is the objective. 

A wildcat is being drilled at Wildcat Hills, north-west of Cochrane, and when this is 
completed a test will be drilled on the Coalspur structure, a large outer foothills fold. 
On this the Rundle limestone is expected to be about 10,000 ft. deep. A well is to be 
drilled on the east side of the Erickson Coulee structure, east of Coutts, on the Montana 
border. A wildcat is under way near Vauxhall, north-east of the Taber field. 

G. D. H. 


1150.* Colombian Petroleum Developing New Field. Anon. Oil Wkly, 20.3.44, 
113 (3), 65.—Eight producers have been completed in the field opened by the Colom- 
bian Petroleum Company, 20 km. north of the old Petrolea field. The structure is 


15 ml. long and 3 ml. wide. The sand thickness and porosity have been found to be 
very variable. Six of the wells produce from the Eocene, and two from the Cretaceous. 
G. D. H. 


1151.* American Companies Busy with Santo Domingo Tests. Anon. Oil Wkly, 
20.3.44, 118 (3), 65.—The first drilling in Santo Domingo began in 1939, and resulted 
in the Maleno discovery, which blew in at 600 ft., and gave 600 brl. of oil/day with 
large amounts of water. It was drowned out after giving 17,000 brl. of oil. Dry 
holes have been drilled all around the discovery. 

The nearby Higouto structure has many oil-seeps, and dry holes have been drilled 
on it. Unsuccessful tests have been made near Quita Carizza (4500 ft.) and on the El 
Magote structure (7000 ft.). Wildcat locations have been selected on the Las Hormigas 
structure and in the big El Commendadora area. G. D. H. 


1152.* Classification of Exploratory Wells. F.H.Lahee. Oil Gas J., 23.3.44, 42 (46), 
78. (Annual Meeting of A.A.P.G.‘and affiliated Societies, 21-23 March, 1944.)—A 


pool is an underground accumulation of petroleum in a single and separate natural 
reservoir. It is bounded on all sides by geological barriers which effectively separate 
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it frong any other pools in the same district or on the same structure. A field may be 
a single pool, or it may consist of two or more pools, all on or related to the same 
structure. The pools may be in the same or different horizons ; they may be separated 
by faults, synclines, or lithological conditions; they may or may not overlap. 

Development drilling is the drilling of wells within or close to the limits of a pro. 
ducing or producible pool, as the limits are known at the time of drilling, the object 
being to complete such wells in the pay horizon of the pool. Other drilling is explora. 
tory drilling. Field wells come under the heading of development drilling ; exploratory 
drilling covers new-field wildcats and new-pool wildcats, outpost wells and deeper pool 
tests. A new-field wildcat is a hole drilled on a geological structure or in a geoloyical 
environment where petroleum has not yet been discovered. A new-pool wildcat is a 
hole drilled on a structure or in a geological environment where other pools have been 
found, but where the complexities in the underground geological conditions are so 
great that searching for a new pool is very hazardous. An outpost well is a hole 
drilled with the thought that it will extend by a considerable distance a pool already 
partly developed. It is far enough from the pool, as known, to make its outcome 
uncertain, but not so far away as to be considered a wildcat. A deeper-pool test lies 
within the known limits of a pool and seeks new producible horizons below the deepest 
pool. An extension well is an outpost well or a wildcat which extends the productive 
or producible area of a pool, though the demonstration of its nature may require 
additional drilling. 

In order that the statistics of exploratory drilling may be as consistent as possible 
between different areas, and as nearly comparable as possible in successive years, it is 
suggested that the above definitions should be adopted. 

A successful wildcat may first be classified as a discovery well, but later it may prove 
to be an extension well. Similarly, a successful outpost well first thought to be an 
extension well may turn out to be a discovery well of a new pool. G. D. H. 


1153.* Have Oil Reserves Been Diminished by Expediency? S. F. Shaw. Petrol. 
Engr, June 1944, 15 (9), 108.—Estimates of the total oil reserves of U.S.A. are placed 
at slightly over 20,000,000,000 brl. by two different authorities, but these two aut hori- 
ties differ somewhat in estimates for individual States, while agreeing in the case of 
Texas, which accounts for 55% of the total. 35 of the principal U.S. fields account 
for about 50% of the total reserves. For fields which have yielded over 75% of their 
estimated recoveries there is unlikely to be any serious revision of estimates, but the 
same is not necessarily true for those which have not yet given 50%, of their estimated 
recovery. Some fields have had estimates which reached a peak and then suffered 
downward revision, and there are indications that in some cases the early estimates 
can have been little more than intelligent guesses. It may be that recovery factors 
employed in estimating reserves developed since 1930 have been influenced too much 
by the factors found to apply in estimates made prior to 1930, when there was closer 
spacing, completion practices differed, and daily withdrawals were greater than under 
the later severely restricted production. 

The recovery, spacing, estimates, etc., are discussed for a number of fields. 

Low prices do not attract wildcatters, and do not contribute to the use of methods 
of drilling, completion, and production which will give the maximum recovery of the 
developed reserves. Many wells are being abandoned prematurely because it is 
uneconomic to lift oil with large proportions of water from great depths. 

Tables give the A.P.I. and Oil and Gas Journal estimates of reserves by States at 
the beginning and end of 1944, the estimated reserves of the principal U.S. fields at 
different dates, and the estimated ultimate recoveries of fields the reserve estimates of 
which have been revised downwards. G. D. H. 


1154. Wells Completed in United States in Week Ended June 17, 1944. Anon. (i 
Wkly, 19.6.44, 114 (3), 79.—370 field wells and 90 wildcats were completed in U.S.A. 
in the week ended 17th June, 1944. 246 of the former produced oil and 19 gas, while 
18 of the latter produced oil and 2 gas. The field and wildcat results are summarized 
by States and districts for the above week. G. D. H. 


1155.* Rich Oil Deposits Found in Tatar Republic, Russia. Anon. Oil Gas J/., 
24.6.44, 43 (7), 62.—The discovery of rich oil deposits in the Shugarov Raion (county) 
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of the Tatar Republic of the U.S.S.R. is reported. It is estimated that this area 
could produce 10,000—20,000 metric tons of oil /day. 

Three wells have recently been completed in a new oil-field in the Bashkir Republic, 
their output being “ hundreds of tons daily.”’ 

In 1943, the Kirghiz Republic produced twice as much oil as in 1942. G. D. H. 


.* Summary of May Completions. Anon. Oil Gas J., 24.6.44, 43 (7), 139.— 
1034 ‘oil-wells, 169 gas-wells, and 700 dry wells were completed i in U.S.A. in May 1944. 
The total footage drilled was 6,515,068 ft., and the initial daily outputs of these com- 
pletions totalled 228,997 brl. 33 of the wells were over 10,000 ft. deep. 

The results of the U.S.A. well completions in the four-week period ended 27th May, 
1944, are summarized by States and districts. G. D. H. 


1157.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 24.6.44, 43 (7), 143. 
—In the week ended 17th June, 1944, 90 wildcats were completed in U.S.A., 7 finding 
oil and 2 finding gas. The results of the wildcat completions in this week are analysed 
by States and districts, and cumulative totals for 1944 are given to the above date. 

G. D. H. 


1158. Phillips Opens New Field in the East Texas Area. Anon. Petrol Engr, July 
1944, 15 (11), 157.—Early in July, the Phillips Petroleum Co. opened a new field in 
Smith County, Texas, about 5 ml. south of Tyler. It is 20 ml. west of the East Texas 
field, and near the top of the structure. Oil is obtained from the porous Coquina 
limestone of the Lower Glen Rose, between 9865 and 9960 ft., the saturated section 
totalling 65 ft. In the initial production test with a 4-in. choke, through perforations 
at 9918-9929 ft., the well flowed 95 brl. of 40-gravity crude in 12} hours, with a gas— 
oil ratio of 2800, and a tubing pressure of 4600 Ib. /in.*. 

Below thé present producing level possible additional productive zones in the 
Pettit lime and in the Travis Peak zone of sands remain to be tested. G. D. H. 


1159.* Development of Soviet Oil Speeded Despite War Handicap. L. Turner. World 
Petrol., July 1944, 15 (7), 37.—For twenty years before the outbreak of war, the 
U.S.S.R. oil output was being increased by increasing the efficiency of the working 
of old wells, and by the discovery and working of new areas, mainly those of the 
Urals. In 1941, Maikop and Grozny produced some 30,000,000 brl. of oil, but com- 
plete wrecking prevented Germany's benefitting from their capture. Both fields are 
now being brought back into production. 

In 1938, fields east of the Urals yielded 7,000,000 brl. (4-3% of the country’s out- 
put); in 1942, the production was 98,000,000 bri. Fields east of Kuibyshev gave 
40,000 brl./day in 1939, and 40,000,000 bri. during 1942. In these fields the oil is 
250-300 m. deep. 

By 1939 the U.S.S.R. had 3,877,000,000 metric tons of proved oil deposits, with some 
6,376,000,000 tons of geological oil deposits. In 1942, oil production from shale was 
28,000,000 brl.; the remaining oil-shale reserves are large. 

Oil is known in the Pechora region at Oukhta, in Kamchatka, and northern Sakhalin. 
The Fergana valley area yields oil, and in recent years substantial production increases 
have been made south of Krasnovodsk. 

A map shows many of the oil-fields of the U.S.S.R. G. D. H. 


1160.* Disposal of Surplus Crude Is Immediate Post-War Problem. J. P. O'Donnell. 
Oil Gas J., 1.7.44, 48 (8), 40.—It is estimated that if projects planned are put into 
operation, the world’s post-war oil producing potential will be about 7,500,000 brl./day, 
1,800,000 brl./day more than in 1939. It is unlikely that the impoverished world 
will be able to consume 30% more oil in the first years after the war than in the rela- 
tively prosperous year when war began. Hence curtailment of production will be 
necessary as soon as the war ends. This requires an international oil policy. The 
major European countries, excepting Russia, were large oil importers, and will not be 
in a position to consume oil immediately after the war at their pre-war rates. Hence 
the outlook for producing countries which depend largely on exports is not encouraging 
from a short-term point of view. 
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It seems likely that by the end of the war the Argentinian potential will approach 
70,000 brl./day, but the country’s consumption exceeds its output. Bahrein’s pro- 
duction is not expected to increase substantially, and Canada’s output may remain at 
its present level of 27,000 brl./day. Egypt’s potential of 25,000 brl./day is likely to be 
double its consumption. Germany’s expansion is small, and will not contribute 
significantly to the world’s total. Hungary’s potential of 15,000 brl./day is well above 
her domestic needs. Expansion of refinery capacity will raise the Iranian potential 
to 350,000 brl./day, but the country’s potential is far in excess of this. Expansion of 
refinery and pipe-line capacity may raise Iraq’s output to 150,000 brl./day. After 
rehabilitation Mexico should be able to produce 125,000 brl./day. The East Indian 
potential may be only 50,000 brl./day, while ne great change is expected in Pery, 
Rumania’s potential may fall to 75,000 brl./day. Saudi Arabia’s production is ex. 
pected to have expanded to 75,000 bri./day. Only a slight expansion to 60,000 
brl./day may take place in Trinidad. U.S.A. may average 4,500,000 brl./day, while 
an estimate of the U.S.S.R. output is 750,000 brl./day, and a total of 1,000,000 bri. day 
may be attained in Venezuela. . 

The 1939 daily averages and probable potentials are tabulated. G. D. H, 


1161.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 1.7.44, 43 (8), 107.~— 
66 wildcats were completed in U.S.A. in the week ended 24th June, 1944. 7 found 
oil, 2 found gas, and 2 found distillate. 1683 wildcats had been completed in U.S.A. 
in 1944 up to 24th June; 1423 of these were dry. 

A table summarizes by States and districts the results of wildcat drilling in the week 
ended 24th June, and for 1944 to that date. G. D. H. 


1162.* Peru makes Air Survey of Oil Areas. Anon. Oil Gas J., 1.7.44, 43 (8), 44.— 
In 1943, the Peruvian Government made aerial surveys of four unexplored petrol- 
iferous areas which are regarded as promising. Little encouragement was obtained by 
drilling in the Pirin field, near Lake Titicaca. This is in a faulted and folded area, 
running from Puno to the Ramis River, and it involves schists, sandstones, limestones, 
and conglomerates. The faults have permitted escape of oil, gas, and water. The 
Pirin field, which produced 284,900 brl. of oil between 1906 and 1915, was abandoned 
because of large water-flows. 

60% of Peru’s production is obtained from fields in the north-west coastal area. 
Agua Caliente is Peru’s only other important field. 7 wells have been drilled in it 
since 1937. In the first five months of 1943 this field produced 30,500 bri. of oil. 
Lack of storage and absence of transport facilities have prevented the development of 
a market for this oil. 

During the first nine months of 1943, Peru produced 10,965,537 brl. of oil, 9°, more 
than in the corresponding period of 1942. The 1942 total was 13,628,459 bri. The 
1944 output is expected to be about the same as in the two preceding years. 

G. D. H. 


1163.* Barco Revealing True Productive Potentialities. Anon. Oil Gas J., 1.7.44, 
43 (8), 38.—The Barco discovery well, Colombian Petroleum Co. 2 Petrolea, came in in 
1933, flowing 2500 brl./day of high-gravity oil from only 708 ft. There was further 
drilling to this and deeper horizons, and after the completion of the Barco pipe-line 
oil was moved from the field in 1939. Soon afterwards the production began to decline 
rapidly. During 1940 and 1941 there was unsuccessful wildcatting. Later, oil was 
found on the Tibu structure (Tres Bocas-Socuavo area), and this appears to have good 
prospects. ‘ 

130 wells have been drilled on the Petrolea North Dome, and 93 are now producing 
over an area of about 4000 acres. The 46-gravity crude is obtained from five different 
horizons in the Cretaceous. The current production is about 11,500 brl./day, and the 
cumulative production is 14,000,000 bri. Drilling on the Petrolea South Dome 
structure has been disappointing. To the east the Carbonera field produces a much 
heavier oil. Threé wells have been completed at depths ranging from 2234 to 3359 ft. 
The initial potentials have averaged less than 100 brl./day. In the extreme north 
of the concession is the Rio de Oro field, on a narrow, tight anticline. 13 wells have 
been drilled on it, the aggregate potential being about 1000 brl./day from the 1500-ft. 
horizon. There is no pipe-line outlet. 
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6 of the 8 producing wells at Tibu are completed in the Tertiary at about 5000 ft. 
The other 2 wells produce from the Cretaceous below 9000 ft. The Tertiary sands are 
lenticular, rendering correlation difficult, and the wells in them give little gas. The 
productive area probably covers several thousand acres. The 2 Cretaceous wells 
are very gassy, and gave 51-gravity oil on short production tests. One of these wells 
isnot considered to be commercial. These 2 wells are 8 ml. apart, and in the crestal 
regions of the structure. They are separated by a 500-ft. deep syncline. 

A map of the Barco concessions is included. G. D. H. 


1164. Gaspe Well Nearing Completion Depth. Anon. Oil Wkly, 3.7.44, 114 (5), 61.— 
Continental Petroleum’s No. 2 well on the Gaspe peninsula of Canada, has reached a 
depth of 1955 ft., and will be cored to the expected total depth of 2058 ft. In 1896 4 
well 113 ft. away found high-gravity oil at 2058 ft., and is stillflowing. G.D.H. 


1165. Oil Discovery in Turkey. Anon. Oil Wkly, 3.7.44, 114 (5), 61.—An uncon- 
firmed report states that oil has been found at great depth to the west of Burdur in the 
Gerenis valley of southern Anatolia, Turkey. G. D. H. 


1166. Peruvian Government Oil Work Unpromising. Anon. Oil Wkly, 3.7.44, 114 
(5), 61.—During the past twelve months the Peruvian Government has drilled a 
number of wells in the Pirin area near Lake Titicaca. In this zone, from the Ramis 
river to Puno, there is anticlinal structure broken by faults. The formations include 
schists, sandstone, limestone, and conglomerate. Seepages of oil, gas and salt water 
have been found along the faults. No important commercial oil production has yet 
been obtained in this area, although from 1905 to 1915 wells in the Pirin field produced 
284,000 brl. of oil, before going over to water. G.D.H. »& 


1167. Wells Completed in the United States in Week Ended Ist July, 1944. Anon. 
Oil Wkly, 3.7.44, 114 (5), 63.—366 field wells and 72 wildcats were completed in U.S.A. 
in the week ended Ist July, 1944. 271 of the former wells found oil and 25 found gas, 
while 15 of the latter found oil and 3 found gas. The field and wildcat completions 
in the above week are analysed by States and districts. G. D. H. 


1168.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 8.7.44, 43 (9), 169.— 
There were 91 wildcat completions in U.S.A. in the week ended Ist July, 1944, 7 finding 
oil, | distillate, and 7 gas. The total of wildcat completions to that date in 1944 was 
1774, which figure included 196 oil discoveries, 17 distillate discoveries, and 64 gas 
discoveries. 

A table analyses by States and districts the results of wildcat completions in the 
week ended Ist July, 1944, and gives cumulative totals for 1944 to that date. 

G. D. H. 


1169. Russia's ‘‘ Second Baku ’’ Region Covers Wide Area. Anon. Oil Wkly, 10.7.44, 
114 (6), 26.—Petroleum discoveries in a stretch of territory running 500 ml. in a curving 
line from the Saratov region north-east almost to Perm are said to constitute Russia’s 
“Second Baku.’ More than 100 fields have been opened since the first important 
discovery in 1932—Ishimbaevo—50 ml. north-east of Ufa. These fields are now 
reported to yield over 50,000,000 brl. of oil/year, and transport and refining facilities 
are available for dealing with this. There are refineries at Ufa, Syzran, and Saratov. 
The reserves of the area are estimated at 20,000,000,000 brl. G. D. H. 


1170. April Production Figure Nearly Hits All-Time High. Anon. Oil Wkly, 10.7.44, 
114 (6), 32.—During April 1944 the U.S.A. crude production averaged 4,453,000 
bri./day, almost reaching the all-time record figure established in November 1943. 
The daily demand averaged 4,549,400 brl. in April. 

During the first four months of 1944 the total initial production of new wells was 
almost double the comparable 1943 figure. April had 953 completions, 25% more 
than ip April 1943. 

Crude runs to stills were 4,411,000 brl./day in April 1944, and stocks at the end of 
the month included 234,694,000 brl. of gasoline-bearing crude, 6,473,000 brl. of heavy 
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crude in California, 4,213,000 brl. of natural gasoline, and 226,678,000 brl. of refined 
products. G. D. 


1171. Russian Production and Refining Expand. D. L. Carroll. Oil Wkly, 10.7.44, 
114 (6), 36.—In Azerbaidzhan the oil production is considerably above pre-war 
levels, and output of aviation gasoline has been tripled in the last two years. The 
mapping of a series of submarine structures is almost complete. These structures 
run parallel to the coast, north-east, and south of Artem Island, and they are believed 
to have good oil prospects. Similar favourable offshore areas are thought to exist 
from Putinsk Bay to Shikova Kosa, south of Peschany Island, and off the Bibi-Eibat 
area. Stratigraphic traps have been discovered at Kala, Chakjnaglyar, Kalinsk, 
Buzovny, and in the Yasaman Valley. 

In February, a new oil-field was opened in the Bashkir Republic, on a large structure 
on the west flank of the Urals. The first three wells gave more than 1000 br!. day 
each. 

The Dossor field of Kazakhstan is steadily increasing its output, and excellent new 
fields have been discovered nearby. One is a few miles north of Dossor and another 
is at Paskuduk. The leading fields in descending order are Sagiz, Dossor, Makat, and 
Komsomalsk. 

Important new pools were found in the vicinity of Bashkiria in 1942. A major 
field was discovered in the Kinzebulatovsk area in the summer of 1943. The combined 
output of the Kuibyshev Province oil-fields is reported to be nearly three times as 
great as in 1938. 

The Kim oil-field of Tadzhikistan is said to have quadrupled its output in the last 
quarter of 1943 as a result of considerable drilling activity. The Changyr-Tash field 

of Kirgizia now has 2 producing wells, and the Shugarov sub-province of the Tatar 
Republic has been the scene of the discovery of a rich oil-field this year. This last 
field’s ultimate potential is estimated as 135,000 brl./day. 

The Vannovskaya refinery in the Fergana Province was enlarged to 40,000 brl. day 
capacity in 1943. Ozokerite mining is in progress in the Fergana region, and at Kim, 
Tadzhikistan. A refinery has been completed at Ust-Ukhta, with a capacity of 
40,000,000 brl./year, in the expectation that adequate production will be developed in 
the area east of the Timan Hills. Geological and geophysical work, and drilling, have 
been in progress in the Petchora basin for several years, and are believed to have 
confirmed the presence of oil in prolific amounts at relatively shallow depths. 

In 1941, the U.S.S.R. produced 268,600,000 brl. of crude. It is estimated that the 
1944 production may exceed 300,000,000 brl. G. D. H. 


1172. Wells Completed in the United States in Week Ended 8th July, 1944. Anon. 
Oil Wkly, 10.7.44, 114 (6), 69.—339 field wells and 75 wildcats were completed in 
U.S.A. in the week ended 8th July, 1944. 222 of the former found oil and 33 found 
gas, while 8 of the latter found oil or distillate and 3 found gas. The field and wildcat 
completions in the above week are analysed by States and districts, and cumulative 
totals for 1944 are given to 8th July, 1944. G. D. H. 


1173. Wildcat Completions and Discoveries. Anon. Oil Gas J., 15.7.44, 48 (10), 
137.—During the week ended 8th July, 1944, there were 11 oil discoveries and | gas 
discovery among the 92 wildcats completed in U.S.A. These wildcat completions are 
analysed by States and districts, and cumulative totals for 1944 are given to the above 
date. G. D. H. 


1174. Eastern Canada Presents Oil Possibilities. L. J. Logan. Oil Wkly, 17.7.44, 
114 (7), 17.—While Canada looks mainly to the west and north-west for its future oil- 
fields, there are possibilities in the east. The areas of established and potential 
production in the east are mainly in a narrow belt centred round Lakes Erie and 
Ontario, the St. Lawrence River, and the Gulf of St. Lawrence. A further prospective 
oil-producing area is in northern Ontario and north-east Manitoba, bordering James 
and Hudson Bays. This latter area is part of a basin of Palaeozoic sediments in the 
middle of the Canadian Shield, while the chain of narrow basins along the St. Lawrence 
waterway system is between the south-east flank of the Shield and the north-west 
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flank of the Appalachian mountain system. In eastern Canada the Palwozoic rocks 
yield oil and gas in southern Ontario and south-east New Brunswick, and they are the 
only potential producing rocks in the prospective areas. 

Exploratory drilling and other sub-surface investigations have been rather limited, 
and the producing possibilities of many areas have not been conclusively tested. 

In the James and Hudson Bay area prospects do not appear favourable, because the 
sediments are relatively thin, there are no seeps, and a test found no showings. In 
much of the area the Ordovician and/or Silurian cover over the pre-Cambrian is less 
than 500 ft. thick, and to the south the Devonian, sometimes with Lower Cretaceous, 
does not bury the pre-Cambrian by more than 1000 ft. in most places. 

West and east of the Frontenac axis oil possibilities exist in two pre-Cambrian 
basins of Paleozoic sediments. In the eastern basin marine Ordovician beds range 
up to 2100 ft. in thickness, and in the eastern half of this basin the main oil and gas 
possibilities are in a large down-faulted block. Wells south and east of Ottawa have 
found gas shows, but no commercial production has been obtained. In the western 
basin are Ordovician, Silurian, and Devonian beds, dipping gently south and south- 
west. In southern Ontario these beds are covered by glacial drift up to 500 ft. thick. 
In the east only Ordovician occurs, in thickness not exceeding 1000 ft., and while alittle 
gas has been found along the Lake shore, the oil and gas possibilities are not rated 
highly. The established oil- and gas-fields are in the west, where the Ordovician- 
Devonian beds range up to 4500 ft. in thickness. The gas production in the eastern part 
of the productive belt is mainly in the Silurian (Guelph, Clinton, Grimsby, and Whir!- 
pool). About 20 shallow oil-fields occur to the west, the bulk of the oil coming from 
Middle Devonian limestones (Delaware-Onondaga). Oil- and gas-showings have been 
found in tests north of the old producing belt, but the thinness of the sediments limits 
the producing prospects. At the beginning of 1944, Ontario had 1728 producing wells. 
132,492 brl. of oil was produced in 1943, making the cumulative total 39,034,158 brl. 
Canada’s oldest field, Oil Springs, has produced one-fifth of this, and is still giving 
nearly 30,000 brl./year from depths of 150-400 ft. 

In Quebec prospects of oil production are confined to two areas along the St. Law- 
rence—the St. Lawrence Lowlands and the Gaspe Peninsula. In the former area are 
Ordovician beds up to 5000 ft. thick. Oil- and gas-showings have been found in the 
Trenton by limited drilling. The Gaspe Peninsula is part of the Appalachian moun- 
tain system. So far only non-commercial oil production has been found there. Silur- 
ian, Devonian, and Ordovician beds occur, all three showing evidences of oil. The 
basins of the York and St. John rivers show greatest promise (in the Devonian and 
possibly in the Silurian also). About 60 wells have been drilled, some as deep as 
3000 ft. Most were dry, but a few had small outputs of gas or oil. Few were favour- 
ably located structurally. A recent test has had oil- and gas-showings. Some favour- 
able structures still require test drilling. 

There are possibilities of new oil-fields in Nova Scotia and New Brunswick around 
the Stony Creek area. In this area the principal formations are Pennsylvanian and 
Mississippian, and are believed to be mainly non-marine. These beds are folded and 
faulted, generally with north-east-south-west trends. Stony Creek yields gas from 
about 1200 acres, and oil from about 275 acres. It lies on the south flank of a fold, 
the oil and gas coming from sandstone lenses in shales of the Albert formation, Horton 
series. Drilling depths are 1500-3000 ft., and current production is about 60 brl. of 
37-gravity oil/day, with 1,650,000 cu. ft. of gas. The field produced 25,405 brl. of oil 
in 1943, and 600,000,000 cu. ft. of gas, the cumulative oil production being 344,425 
brl., and the cumulative gas production over 19,000,000,000@u. ft. 

There are various oil-shows associated with the Albert formation in the Stony 
Creek area. Some tests have been drilled in New Brunswick and Nova Scotia without 
finding more than traces of oil. 


Newfoundland has oil-seeps and producing possibilities in a narrow lowlands belt’ 


of Cambrian, Ordovician, Devonian, and Mississippian beds along the west coast. 
Absence of gas pressure in the small wells is an unfavourable feature. Oil-shales and 
seeps occur on the north-east coast, where there is a small fringe of Mississippian, but 
the commercial possibilities are not rated highly. G. D. H. 


1175. Wells Completed in the United States in Week Ended 15th July, 1944. Anon. 
Oil Wkly, 17.7.44, 114 (7), 59.—364 field wells (214 giving oil and 43 giving gas) and 
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84 wildeats (16 giving oil and 8 giving gas) were completed in U.S.A. in the week 
ended 15th July, 1944. Up to that date 11,994 wells had been completed in U.S.A, in 
1944. 

The completions are analysed by States and districts for the week ended 15th July, 
1944, and cumulative totals are given for 1944. 3. D. H. 


1176.* Regional Play Extends from Connecticut to Florida. Anon. Oil Gas J., 
22.7.44, 43 (11), 39.—Possibly 20,000,000—25,000,000 acres are covered by leasing 
activity along the Atlantic coast-line from Connecticut to Florida, and westwards 
along the Gulf Coast to the proven oil-fields of Louisiana. A thin veneer of sediments 
covers the Atlantic coastal plain in the west, and it thickens to the east. A number 
of major oil companies hold leases in this region. Much of the acreage is held without 
drilling obligations. 

There is the possibility that detailed geological and geophysical investigations wil] 
reveal structural conditions favourable for oil accumulation. G. D. H. 


1177. Petroleum Possibilities North of “ Sixty-One."’ H.G. Cochrane. Oil Gus J. 
22.7.44, 43 (11), 42.—Following developments at Norman Wells, the oil search is being 
extended northwards over the whole Mackenzie River basin and the Yukon. The 
Mackenzie River basin, extending 750 ml. north from the Slave Lake to the Arctic, 
has 150,000 sq. ml. of sediments between the Pre-Cambrian Shield on the east and the 
Mackenzie Mountaingggn the west. The sediments vary widely in thickness. Many 
areas have promising oil prospects, and seepages, mainly from Devonian rocks, are 
well known. The Norman Basin is a large syncline, 20 ml. wide, and about 250 ml. 
long, containing pronounced folds. The eroded edges of the Bosworth formation 
give many oil-seeps on the east side of the river. The total oil-bearing area at Norman 
Wells is expected to be about 4000 acres, and the maximum oil recovery is estimated as 
35,000,000 brl. There are 32 producing wells, yielding oil from depths of 1025 to 
2700 ft. 

West of Great Slave Lake, Upper Devonian beds outcrop along the Hay River, 
and there are seepages at outcrops along the north-west shore of Slave Lake. Two 
wells in this region have failed to find commercial oil production, though one had a 
strong water flow from the Middle Devonian. 

Upper Devonian beds occur beneath the Cretaceous in the Arctic Red River and 
upper Peel River areas. Seepages have been reported in the Wind Riverarea. Access 
to these areas has been improved by the road-building activities of the U.S. War 
Department. 

The U.S. War Department does not propose to increase the producing capacity of 
the Canol undertaking, and suggests the discontinuing of exploration. It proposes to 
retain an option to purchase 10% of the Norman Wells area production after the war, 
up to 30,000,000 brl., plus an equal quantity from future discoveries in the Mackenzie 
River Basin. 

The Canadian Government has opened 100,000,000 acres of the Mackenzie Basin 
and Yukon Territory for leasing. One applicant may apply for 2,000,000 acres, 
which will be reduced to 1,000,000 acres after three years, and from this 350,000 acres 
will be selected for development in the sixth year. Imperial Oil has taken up acreage, 
and has a three-way arrangement with the U.S. War Department and the Canadian 
Government. The aim is to find reserves up to 300,000,000 brl., sufficient to support 
commercial production. Details are given of the agreement with the Canadian 
Government, and of the‘possible ways in which the oil obtained would be used in this 
region. G. D. H. 
1178. Wildcat Completions and Discoveries. Anon. Oil Gas J., 22.7.44, 43 (11), 103. 
—During the week ended 15th July, 1944, 56 wildcats were completed in U.S.A., 
compared with 92 in the preceding week. 6 found oil, 2 distillate, and 2 gas. The 
results of the wildcat completions are summarized by States and districts for the week 
ended 15th July, 1944. G. D. H. 


Geophysics. 


1179.* Soil Analysis for Prospecting. H. I. Henderson. Petrol. Engr, June 1944, 
15 (9), 116.—In the very slow escape of gaseous hydrocarbons to the surface from 
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underground oil reservoirs, most of the molecules enter the atmosphere unchanged, 
but sore, especially those which are unsaturated, are transformed and remain in the 
soil. The transformation by oxidation is brought about by contact with air under 
the influence of sunlight in the presence of certain catalysts which are commonly 
present in soils. In addition to oxidation there may be polymerization and photo- 
synthesis. Some oils from shallow depths, with unconsolidated overburden, ultimately 
yield considerable amounts of transformed hydrocarbons—e.g., the paraffin-earth 
over the shallow Gulf Coast salt domes, Accumulations of but a fraction of 1% can 
readily be detected in the laboratory. 

Methane can be generated near the surface by decaying vegetable matter, and must 
be distinguished from hydrocarbons arising from oil at depth. 

If the surface is water-covered the transformation products either are not formed, 
or are removed. If the surface is considerably above sea-level the transformation 
products are adsorbed by the soil particles, and are not leached out by subsequent 
inundation. Thus marshland in a subsiding area may be workable by soil analysis, 
but it may not be workable in a rising area. G.D.H 


1180.* Electrical Prospecting Method Used in Gulf Coast Search for New Reserves. 
E.H. Short. Oil Gas J., 15.7.44, 43 (10), 70-—During the past four years an electrical 
prospecting method, which offers new possibilities, has been developed, and it is now 
being used in the oil search on the Gulf Coast. By means of low-frequency commutated 
currents, measurements of the average resistiv ity of a layer of the earth may be 
obtained for sections 800—1200 ft. thick, centred at pre-determined depths, which range 
3000-9000 ft. on the Gulf Coast. A portion of the section containing oil has an 
appreciably higher resistivity than those portions where oil is not present. 

The Elflex field equipment consists of an instrument truck with two operators, and 
a cable truck, also with two operators. Stations are usually 1500 ft. apart. The 
electrodes are placed in small holes, which are deep enough to ensure good contact 
with the earth, and salt water is poured into the current electrode holes, and fresh 
water into the potential electrode holes. 

The effective depth of penetration depends on the frequency of the exploring 
current, lower-frequency measurements being affected by deeper formations the effects 
of which become negligible with increase in frequency. The commutating switches 
in the current and potential circuits are motor-driven, operating singly and 90° out of 
phase. They are adjusted so that when the galvanometer is connected to the potential 
circuit no current flows through the current electrodes. 

An instrumental diagram is given, and two examples of the method's use are briefly 
described. G. D. H. 


Drilling. 


1181. Preparation and Use of Casing Selection Charts. H. M. Cooley. Oil Wkly, 
8.5.44, 118 (10), 33.—Certain assumptions or conclusions must be made before the 
chart is auek For example, company policy with respect to safety factors must be 
decided on. Also, where there are several methods for handling some of the design 
factors, the one must be selected which best meets the ideas of those responsible for 
casing-string design. An example is the question of whether to give consideration 
to the effect of tension stresses in reducing collapse resistance of casing. If the decision 
is affirmative, the method by which this consideration will be, given, as well as its 
magnitude, must be decided on. A further factor which may or may not be given 
weight in preparing a chart is the buoyant effect of drilling mud in reducing the 
tension stresses in the string. The question of limiting the number and length of the 
sections in a casing string will also require an answer. The form of the finished chart 
will be appreciably affected by these decisions. In deriving the charts presented, the 
following assumptions were made. (1) Casing size, 54 in. (outside diameter). (2) 
Getting depth properties, and casing weights and grades, were taken from A.P.I. code 
5-C-2, second edition. (3) Safety factor in collapse, not less than 1-125 on the mini- 
mum A.P.I. properties. (4) Safety factor in tension, not less than 1-8 on the minimum 
A.P.I. properties. (5) Collapsing medium, 9-6 lb./gallon. (6) No consideration was 
given to the buoyant effect of drilling mut. (7) Reduced collapse strength due to 
tension stresses was determined by the Wescott-Dunlop—Kemler “ Effect of Tension ” 
curves, as shown. in “‘A.P.I. Drilling and Production Practice,’ 1940, p. 138. (8) 
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The demonstration stopped at 10,000 ft., but the method can be expanded to greater 
depths, if desired. The chart and the calculations on which it is based are considered 
in detail. 

The versatility of casing selection charts is one of the main points favouring their use 
Any important matter of company policy can be incorporated in the charts, making 
a clear, concise, and understable record for permanent use by designing and specify ing 
engineers, purchasing departments, and field-material and operating personnel. 
Although a chart for only one casing size has been developed here, the identical 
procedure is applicable to charts for each size used by an oil company. The charts, in 
blue-print or white-print form, can be given wide distribution among company per. 
sonnel, with the result that the confusion and ambiguity of long and tedious written 
recommendations (or, in many cases, no recommendations at all) can be eliminated, 

&. Hi. 


1182. Doubling Swivel-Stem Service through Metalizing Operation. E. Sterrett, 
Oil Wkly, 8.5.44, 118 (10), 56.—The conditions of wear and tear at the pack-off surface 
of the swivel shaft are described. To recondition this important part of the swivel, 
one operator dismantled the swivel, had the stem centred carefully in a lathe—driving 
the shaft through wooden blocks forced tightly against the upper thread by jaws of the 
lathe face-plate—and had the abraded surface built up by metallizing with 12-chrome 
wire. The stem was first turned down with a roughening tool throughout the packing 
zone and for a short distance either way from the actual contact zone. This turning 
was carefully done to remove as little metal as necessary, yet to insure the removal of 
all rust and a clean surface for the new material. The metal removed ran as hich ag 
3/32 in. through the two grooves shown on either side of the relatively high centre 
of the abraded area. Following the operation to clear away the rust and corrosion, 
the turned section was gone over with a thread-cutting tool, set below centre and with 
negative rake to form a jagged thread, in this case 16 to the inch. The thread depth 
was varied to follow the irregular contour of the surface left after turning off the rust, 
so as to preserve as much of the parent metal of the stem as possible. 

Following the threading operation, and as quickly thereafter as possible, to prevent 
any contamination of the clean metal by dust, rust, or oil, the entire area and some 
j in. on either side of it were sprayed with 12-chrome metal, applied by a metallizing 
gun mounted in the lathe tool-post and fed slowly across the zone by the lathe feed. 
The rate of wire feed, progress across the face of the cut, and rotating speed of the stem 
in the lathe were so regulated as to give a dense coating of the chrome alloy of a thick- 
ness sufficient to replace all the metal which had been removed, and to allow a margin 
of about 1/32 in. for rough turning and final grinding to size. The sprayed metal, 
though molten by the flame as it issued from the nozzle of the gun, was instantly 
cooled by the relatively great mass of the stem, and at no time during the rebuilding 
operation was the stem heated to a temperature which could not be borne by the hand, 
and therefore no change was effected in the original heat-treat of the steel. The 
success with which the spray of molten metal was localized is evidenced by the fact 
that the thrust-bearing assembly at the collar of the stem was not wrapped or covered, 
and was ready for reassembly in the swivel simply by being washed clear of old lubri- 
cant and dried thoroughly before applying a new coating of grease. The packing- 
area surface left after applying the extremely hard chrome coating, turned to proper 
diameter by a tool-post grinder, is much harder than the original steel, and thus better 
able to resist the initial abrasion of mud-carried grit, and consequently in better 
condition to continue to afford the smooth cylindrical surface for packing fit demanded 
by the extreme service at this point. A. H.N. 


1183. World’s Deepest Casing String Set at 15,278 ft. E.Sterrett. Oil Wkly, 29.5.44, 
113 (13), 18.—The paper consists of a number of photographic illustrations supple- 
mented by description of the casing programme, and procedure adopted in Phillips 
Petroleum Co.’s Ada Price No. 1 Well when landing a record depth of string. This 
string of pipe, just short of 3 miles in length, weighs 155-92 tons, and is the heaviest 
casing load ever carried on a 10-line string-up. The string, to meet collapsing pressures 
under bottom-hole conditions and also to withstand the tremendous tensile stress of 
placing, was of the double-taper type, being made up of the following weights of pipe :— 
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Wt./Ft. Footage Total Wt. Type of 


Depth (ft.). Lbs. Run. of Section. Joint. 

0— 4,024 23 4024 92,552 6-thd. Acme 
4,024— 5,786 20 1762 35,240 Long collar. 
5,786—-10,079 17 4293 72,981 

10,079-12,916 20 2837 56,740 
12,916-15,278 23 2362 54,326 


The string carried a standard cement whirler-type guide-show on bottom, with 
float-shoes between the first and second, and again between second@and third joints 
of the 23-pound bottom section. The first 5200 ft. of pipe run was handled with a 
light elevator and the usual rotatory-table type slips. With completion of the running 
of the lower 20-Ib. section, a heavier elevator was put on, and carefully adjusted to 


suspend the joints of pipe exactly perpendicular for quick and accurate stabbing. 
A. H. N. 


1184. World’s Deepest Oil Test. C.A. Daniels. Petrol. Engr, June 1944, 15 (9), 59.— 
In a fairly long paper the drilling of A. C. Price No. 1 is described. See Abstract No. 
959. A. H.N. 


1185. Application of Radioactivity Logging to Special Drilling Problems. W. A. 
Sawdon. Petrol. Engr, June 1944, 15 (9), 66.—The gamma ray curve, which records 
the measurement of gamma rays originating in the formation and passing through 
casing and cement, when present, was first used alone to procure formational data in 
cased or open hole. Later the neutron curve, measuring the effect of bombardment 
on the formations by a strong source of neutrons, was introduced. This neutron 
curve is used widely as a companion curve to the gamma-ray curve, and will frequently 
locate strata in which irregularities in radioactivity make the gamma-ray curve 
inadequate when used alone, An example of the combined use of the gamma-ray 
and neutron curves for a specific purpose is in defining porous zones in areas such as 
West Texas where there is consolidated sedimentation. By using the two curves both 
the type and physical character of the formation are disclosed. Where limestone 
formations are present the neutron curve is run in conjunction with the gamma ray to 
indicate definitely the porous strata containing fluid. Hard dense formations such 
as anhydrites, impervious limestones, and the like are indicated by high intensity 
readings of the neutron curve, whereas the porous formations are shown by low or 
moderate intensity. The gamma-ray curve differentiates between the porous forma- 
tions indicated by the neutron log and the shales. 

One unusual application of radioactivity logging is for locating permeable zones 
with the aid of radioactive material placed in the drilling fluid. A gamma-ray curve 
is first run and then a radioactive material is thoroughly mixed with the drilling mud 
and forced into the formation under pressure. The gamma-ray log is then run again 
at the same sensitivity as that used with the first run and by a comparison of the two 


* curves, the permeable strata are identified. 


Use of these logs for determining points of entry of water into well and also in 
connection with carnotite, a radioactive material incorporated in cements, is illustrated. 
In passing from a string of casing while running a neutron log, a definite shift occurs 
on the curve. This is true, whether the casing is an inner, intermediate, or an outer 
string and thus provides the means of locating the shoes of one or more strings of pipe 
when records are not reliable. In one recent case, it was desired to locate the bottom 
of each of five strings with which the well was cased, so a neutron log was run to furnish 
this information. Other special applications are indicated. A. H.N. 


1186. Standardization in Compiling Data on Exploratory Drilling and Crude Oil Reserves. 
F. H. Lahee. Petrol. Engr, Reference Annual, 1944. 15 (10), 35-39. Paper Pre- 
sented before American Petroleum Institute-—Terms used in exploratory drilling are 
defined and wells and reserves are classified. A. H.N. 


1187. Blowouts—Causes and Prevention. M. T. Works. Petrol. Engr, Reference 
Annual, 1944, 15 (10), 42. Paper Presented before American Petroleum Institute.— 


See Abstract No. 1196. A. H. N. 
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1188. Coring with a Reverse Circulation Rig. L. Finch, Jr. and W. M. Elias. Petrol, 
Engr, Reference Annual, 1944, 15 (10), 56. Paper Presented before American Petroleum 
Institute-—Three factors led to conducting the experiment on a reverse circulation 
rig, in preference to a large rotary rig. (1) In many operations in West Texas reverse 
circulation rigs, using oil as a circulating medium, drilled the pay-section after the oil. 
string had been set. The equipment was simple and relatively light, and could be 
economically adapted to reverse circulation coring. (2) The size of the formation 
cutting recovered with normal reverse circulation rigs indicated that norma! circula. 
tion volumes an@pressures in the fluid stream were sufficient to raise a core fragment to 
the surface. (3) The proved feature of providing a quick reversal of fluid input from 
the annulus to the drill pipe also appeared attractive as a means of dislodging ** bridged” 
core fragments from the drill-pipe, without a pulling job. Experiments are reported 
and comparisons with ordinary coring made. 

In conclusion, results of experiments indicate that continuous coring with reverse 
circulation, using either oil or mud, may prove both feasible and beneficial in certain 
consolidated sand and limestone sections. The application of the same process in more 
friable sections will be considerably more complicated. A.H. N. 


1189. Drilling Fluid for the Completion of Shallow Wells. W.H. Farrand and W. A. 
Clark. Petrol. Engr, Reference Annual, 1944, 15 (10), 60. Paper Presented before 
American Petroleum Institute—See Abstraet No. 1110. A.H.N., 


1190. A Method of Drilling in Deep Water. H. E. Gross. Petrol. Engr, Reference 
Annual, 1944, 15 (10), 68. Paper Presented before American Institute of Mining and 
Metallurgical Engineers.—See Abstract No. 957. A. H.N. 


1191. Positive Colloid Muds for Drilling Through Heaving Shale. D.C. Bond. Petrol. 
Engr, Reference Annual, 1944, 15 (10), 85. Paper Presented before American Institute 
of Mining and Metallurgical Engineers.—See Abstract No. 864. A. H. N. 


Removes Dangerous Inside Obstructions. R. S. Kail. (il 
Wkly, 12.6.44, 114 (2), 26.—Causes of obstruction on the inside of casing are various. 
After cementing, it is probable that some cement will remain on the wall of the pipe 
even when a maximum gauge-bit has been used to drill out the tailings. Gun per- 
forating may leave burrs on the inside face of the casing. There may be other foreign 
material, such as paraffin, clinging to the inside of the pipe. Softer obstacles may not 
damage equipment being run through the casing, but they will often prevent passage 
of tools, pack in and around slip wickers, or cause tools to trip prematurely. Strings 
of casing or liner may be hung up by any kind of obstruction on the inner wall of casing 
previously set in the well, and with the same small clearance between strings now 
frequently used it should be made certain that the inner walls of the outer strings are 
clean. 


Scraping operations are described, together with the Baker type of casing scrapers. “ 
A. 


H. N. 


1193. Preventing Core Contamination. Anon. Oil Wkly, 19.6.44, 114 (3), 54.— 
Results of experiments indicate that the introduction of high-concentration modified 
starch drilling mud offers a method of preventing flushing of cores by drilling mud 
filtrate. A. H.N. 


1194. Design of Casing Strings. J. L. Ward, Jr. Oil Wkly, 26.6.44, 114 (4), 46.— 
In a long paper the various factors affecting the design of casing strings are analysed. 
It is claimed as much as 20% of pipe can be saved by substituting lower classes of pipe 
in middle section of a casing string, and this without sacrifice of overall strength. 

A. H.N. 


1195. Casing Bridge in Gas Well Removed under Pressure. ©. C. Pryor. Petrol. 
Engr, July 1944, 15 (11), 51-54.—Recently a well in the Chapel Hill field was drilled 
to approximately 8200 ft. and cased with 54-in. pipe through the Pettit lime. When 
the casing was perforated with about 80 shots the well unloaded a 10-lb. mud column 
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before the gun could be pulled from the hole. Bottom-hole pressure of the well was 
estimated at 3600 1b. The well was equipped with a conventional blow-out preventer 
and a stuffing-box for the perforator line. A thread leak in the stuffing-box resulted 
in the box and line becoming so badly cut that 8000 ft. of line and the perforating gun 
dropped into the hole and the well completely unloaded. The operator immediately 
closed the blow-out preventer and shut in the well. An attempt was made to kill the 
well by pumping in 14-Ib. mud; however, the well would take only about 55 bris. of 
fluid, indicating that the line had pumped down the hole and bridged the casing 
approximately 2700 ft. below the surface. The bridge formed by the line and the 
drilling mud were sufficient to hold the well, until a service company specializing in 
such operations could rig up to recover the line and gun and bring the well under 
control. The methods used are described and illustrated. A. H.N. 


1196. Blowouts—Their Causes and Prevention. Part I. M. T. Works. Oil Wkly, 
10.7.44, 114 (6), 57. Paper Presented before American Petroleum Institute.-—The causes 
of blowouts are listed under two classifications. (1) Causes under control of manage- 
ment: (a) Use of improper drilling mud. (b) Failure to provide an ample reserve 
supply of mud. (c) Inadequate mud pumping equipment. (d) An inadequate casing 
programme. (¢) Inadequate, obsolete, or worn-out control equipment. (f) Lack 
of periodic inspection of vital equipment and failure to authorize necessary repairs. 
(g) Failure to give complete and concise instructions to subordinates, and insufficient 
supervision. (h) Lack of practical educational and safety programme. 

(2) Causes under control of subordinate personnel. (a) Drilling gas sands too fast. 
(b) Pulling drill-pipe off bottom too rapidly. (c) Bailing up the bit or drill-collar by 
drowning in sticky formations. (d) Using too large a diameter drill-collar. (e) 
Pulling pipe out of the hole before the mud is in proper condition. (f) Failure to run 
fill-up pump frequently while pulling pipe from hole. (g) Use of low-pressure fittings 
in high-pressure control manifolds. (h) Procrastination in making rig repairs. (i) 
Continuing to drill or circulate during a heavy rain. (j) Failure to maintain the 
reserve mud supply im condition for use. (k) Lack of general vigilance for the 
unmistakable signs of gas. (1) Failure to obey specific instructions. 

These items are discussed. A. H.N. 


Production. 


1197.* Dual Completion With Crossover Packer in Dorcheat Pool, Arkansas. P. 
Reed. Oil Gas J., 30.3.44, 42 (47), 93.—Dual completion is practised in Columbia 
County, Arkansas. In most dual completions there, provision is made for producing 
from Smackover lime at depths of approximately 9000 ft. and from one of the series of 
Cotton Valley sand-lenses above an approximate depth of 8000 ft. Because of 
obstacles encountered in efforts to obtain commercial production in the customary 
manner, several departures were made from the usual procedures of the area. Among 
these is provision for producing from two Cotton Valley sands by dual completion 
with a crossover packer, making it possible to bring oil from the upper sand to the 
surface through the tubing. ~To facilitate this movement, gas-lift operations are now 
conducted which utilize gas from the lower formation. This is permissible because 
both upper and lower formations are characteristic sweet formations of the Cotton 
Valley series. 

This method was adopted because the 42-gravity oil from the upper sand is produced 
with a low 200 to 1 gas-oil ratio, while gas and 66-gravity distillate from the lower 
sand is produced with an 18,000 to 1 gas-oil ratio. It was regarded as desirable to 
arrange for producing oil from the upper sand through tubing so that swabbing, 
pumping, or gas lift might be safely and conveniently applied when desired. More- 
over, installation of the crossover packer was a means of avoiding ‘“‘ corkscrewing "’ of 
the tubing under conditions of high differential pressure. Tendency to corkscrew 
was also reduced by use of 2}-in. instead of 2-in. tubing between the two packers. 
Tubing down to the crossover packer is 2 in. A description of the various steps of 
completing the well indicates the manner in which routine methods are applied in dual 
completions in the Dorcheat—Macedonia area, and the particular measures which are 
peculiar to this well. Since the company is contemplating discontinuing producing 


from the upper sand and seeking production from another more profitable formation 
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in the Cotton Valley series, it may be said that the well is still in the process of being 
completed. 
The process is described in some detail. A.H.N, 


1198. Application of Unit Operations to Fractionation and Other Vaporization Pro. 
cesses. R. L. Huntington. Refiner, May 1944, 23 (5), 188-191.—The applications 
of the law of conservation of mass and energy to the studies of material balance in gas 
reservoirs, is discussed and illustrated by a typical problem. Material balancé is also 
applied to solved fractionation problems. A.H.N, 


1199. Off-Balance Repressuring. F. R. Cozzens. Oil Wkly, 8.5.44, 113 (10), 55.— 
The principle is carried out first by cutting (temporarily) the driving force on certain 
induction wells in a given pattern, while force upon wells in adjoining patterns is 
materially increased ; second, by eventually making eaeh emptied oil-trap a pressure 
area which becomes a factor in squeezing out other traps in various parts of the pro- 
ject. The result is a 10-20% increase in recoverable oil; less labour and materials 
are required to produce it, and in many cases recovery time has been reduced one. 
third to one-half. Off-balance pressuring is put into effect when the first wells in a 
recovery pattern show signs of an oil decline. This is learned by daily gauging of 
individual wells. Granting that a continuous pressure has become reasonably stabil. 
ized in the sand over a period of time, the initial step is to reduce induction force on 
the input nearest the weakening wells as much as one half. The input may be throttled 
to cut the force, or excess pressure may be “ blown off ”’ at the casing head. Est imat- 
ing (approximately) this cut in pressure in pounds, a like amount is promptly added 
to all inputs adjoining the weakened pattern. Thus, if 500 lb. of pressure have been 
released from the first input, an additional 500 lb. are added to each neighbouring 
input. The objective is to temporarily unbalance the former pressuring schedule in 
that immediate area, while driving force is directed towards the weakened pattern. 
The method is further detailed. 

Unbalanced pressuring is not to be confused with intermitfent injection (slugging), 
and is never in any case meant to replace uniform or continuous pressuring. The 
unbalancing process cannot function successfully until after a reasonable, stabilized 
pressure has existed in the sand for a period of time, and its sole purpose is to complete 
the recovery job. The volume of oil recovered depends, of course, on the amount of 
trapped oil in the sand, but almost without exception results justify the process. 
Finishing off is abrupt as well as effective, and eliminates the tedious, dwindling oil 
decline so commonly experienced when a project is terminated by regular uniform 
pressuring. Not only is the oi! produced in less time, but more oil is recovered. 

A. H. N. 


1200. Drowning and Revival of Gas Wells. PartsI and II. S. T. Yuster and K. J. 
Sonney. Oil Wkly, 15.5.44, 118 (11), 22.—See Abstract No. 970. A. H.N. 


1201. Treating Gas-Sands to Prevent or Overcome Bad Effects of Water. K.J.Sonney 
and C. E. Williams. Oil Wkly, 22.5.44, 113 (12), 18.—Laboratory experiments 
indicate that the harmful effect of water on gas-sands may be alleviated or obviated 
by the injection of certain fluids into the sand. Sands previously flooded with water 
were treated with alcohol, acetone, and acetone plus 10% ether, separately, and it was 
found that each hastened the removal of water from the sand pores. Further, when 
it was desired to “ kill’’ a well entirely, other substances than water were used, thus 
preventing the harmful effects associated with water on the sand. This paper de- 
scribed large-scale experiments in which a gas-well was “‘ killed ’’ by using drip gasoline, 
gasoline, acetone, and water successfully. Least harm was observed with the gasoline, 
most with water. Other wells were also “ killed’’ and revived. One of these had 
an open flow of 380,000 cu. ft./day and a rock pressure of 655 lb. gauge. Enough 
acetone was lubricated into the well to cover the producing sands, so that the upper- 
most sand was covered to a depth of 20 ft.; the remainder of the hole was then filled 
with water to a point sufficient to balance the formation pressure. The well was then 
bridged below the pipe depth but above the producing sands, and was completely 
dead for a period of seven days, during which time casing repairs were made. After 
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the casing was repaired, the tubing was fished out and the bridge removed. Between 
the seventh and fourteenth days the wells started gassing slightly, but no fluid was 
added to stop the gas-flow. After the well was cleaned out, the fluid removed, and 
the well put back on production, the open flow was gauged at 346,000 cu. ft./day, a 
decrease of only 9% from the flow before filling. This compares with decreases in 
flow as great as 59% when other wells have been “ killed ’’ with water alone. 

Results of these tests substantiate in a way the laboratory findings. It is believed 
that there is a wider field for application of this process, and further investigation 
should yield other suitable materials and methods of application. A. H.N. 


1202. Selective Plugging of Oil Sands. Part I. 8S. T. Yuster and J.C. Calhoun. Oil 
Wkly, 29.5.44, 118 (13), 32. Paper Presented before Independent Petroleum Association | 
of America.—Selective plugging is one of four main techniques used to overcome 
troubles in production due to variation of permeability in producing horizons, The 
paper discusses this technique as it is applied in water-flooding by using cement, wax 
distillate, or paper pulp. Another group of plugging agents depend on a chemical 
reaction for their sealing effect. This chemical action may take place between two 
chemicals which are injected separately or together into the formation, or the reaction 
may be between a chemical and some material in the sand. In the case of two injected 
chemicals, almost any two that will form a precipitate can be used. For example, 
calcium chloride and sodium carbonate could be reactants. The calcium chloride 
could be injected first, and it will go to the more open sections in greatest amount. 
This should probably be followed with a small amount of water to wash it off the sand 
face. The sodium carbonate solution would then be injected. A precipitate would 
form wherever the two solutions came into contact. Since this contacting must 
take place in the sand itself, the mixing of the two solutions will be definitely limited 
and will be further retarded by formation of any precipitate. It is felt that any 
plug formed under such conditions will not be too selective. A.H.N. 


1203. Equipment Corrosion in High-Pressure Wells. W. F. Rogers. Oil Wkly, 
29.5.44, 118 (13), 37-38.—Waters from condensate wells have been analysed and the 
results presented and discussed. The most serious corrosion reported to high-pressure 
well equipment has been to the top few joints of tubing and to the Christmas tree and 
associated equipment. This is evidently the result of precipitation of water from the 
gas prior to and in reaching this area, the precipitation resulting from the lowered 
temperature of the gas through both expansion from pressure drop and heat loss to 
the walls of the confining equipment. This precipitated water develops acidity 
through contact with the carbon dioxide of the gas. The constant impingement of 
this acid water against the metal equipment results in bathing these metal parts with 
an acid solution. This action combined with the high temperature of the gas and a 
relatively high gas velocity results in rapid corrosion attack. This, in general, explains 
the cause of the severe corrosion obtained. One remedy, therefore, is the use of 
alkaline treating materials to raise the pH of the water, which should be brought to 
at least pH 8-0. Even under this condition some corrosion will occur because of the 
high temperature and velocity of the gas, but its severity will be greatly diminished. 
While the general conditions which result in corrosion are as outlined, there may be 
apparent anomalies among wells which on the basis of incomplete data do not conform 
to any consistent corrosion theory. It is believed, however, that when the facts as 
to the carbon-dioxide content, the area and amount of water precipitation, and the 
temperature are known, the corroded areas will be found to be a function of these 
factors. A.H.N. 


1204. Treatment of Gas Sands. K. J. Sonney and C. E. Williams. Petrol. Engr, 
June 1944, 15 (9), 90.—The use of special fluids instead of water in treating sands is 
discussed on the basis of experimental data. See Abstract No. 1201. A. H.N. 


1205. Oil Field Operation With Co-operative Engineering Committees. V.E.Cottingham. 
Petrol. Engr, Reference Annual, 1944, 15 (10), 75. Paper Presented before Interstate 
Oil Compact Commission.—See Abstract No. 602. A. H.N. 
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1206. A Review of Porosity and Methods for its Determination. P. M. Phillips. 
Petrol. Engr, Reference Annual, 1944, 15 (10), 81. Paper Presented before Independent 
Petroleum Association of America.—Porosity is defined and discussed. Bulk voluine 
determination by one of 4 methods is studied, followed by a study of determination of 
pore volume by one of 8 methods. A. H.N, 


1207. Reservoir Performance. J.J. Mullane. Petrol. Engr, Reference Annual, | 944, 
15 (10), 93. Paper Presented before American Petroleum Institute.—The chief factors 
controlling reservoir performance—including well spacing—are discussed. While 
the details of the analysis of any specific reservoir are often somewhat difficult, par- 
ticularly when it is considered that, due to the vagaries of nature, each reservoir 
presents new problems, the basic principles are essentially simple and of considerable 
generality. Variations in the nature of the reservoir appear to modify only the details 
of its history, rather than the fundamental character. The fundamental features of 
the performance are, in a large measure, in the hands of the operator and the engineer. 
As has been shown, it is possible to determine in advance or at an early stage of pro- 
duction, in many, if not in most, fields, just what type of recovery mechanism is to be 
utilized. Accordingly, the broad, general outlines of the history of the operation can 
be laid out. Thereafter, what is required is the accumulation of accurate measure- 
ments of the properties of the system and accurate records of the production and per- 
formance, in order to maintain a detailed and uniform control of the operation. It 
is to be stressed that efficient operation of the reservoir means proper control of the 
entire reservoir, and not merely parts of it. As has been stated by S. E. Buckley, good 
practice on one lease and bad practice on another does not necessarily average out to 
give a reasonably good average performance. A. H.N., 


1208. High-Pressure Production Equipment Corrosion. T. S. Bacon. Petrol. Engr, 
Reference Annual, 1944, 15 (10), 108. Paper Presented before American Petroleum 
Institute.—See Abstract No. 1218. A. H. N. 


1209. A New Application of Water Injection for Maintaining Reservoir Pressure and 
Increasing Natural Water Drive. W. L. Horner and D. R. Snow. Petrol. Engr, 
Reference Annual 1944, 15 (10), 120. Paper Presented before American Petroleum 
Institute.—See Abstract No. 351. A. N. 


1210. Flowing Producing Wells in Secondary Recovery. R.B. Bossler. Petrol. Engr, 
Reference Annual, 1944, 15 (10), 130. Paper Presented before Independent Petroleum 
Association of America.—The various factors affecting the behaviour of a flowing well 
are discussed. Whilst the number is large, most of them are of minor importance. 
It is believed that flowing producers under secondary recovery may result in 
economies. A. H. N. 


1211. Fundamental Procedures in Estimating Costs for Second Water-Flood Recovery 
of Petroleum. A.C. Simmons. Petrol. Engr, Reference Annual 1944, 1§ (10), 136. 
Paper Presented before Independent Petroleum Asscciation of America.—The long paper 
analyses the various factors which influence costs of a secondary water-flood recovery. 
Those water-flood operating projects which have been unprofitable or which may 
become unprofitable may be segregated into three groups: (a) Low oil recoveries; 
(5) low unit prices, and (c) high operating costs. It is, of course, never possible to 
provide, with any degree of certainty, against failure of business enterprises, but with 
adequate investigation and preparation of thorough estimates it is hoped that future 
water-flood operations, particularly in the Mid-Continent area, will attain a higher 
ratio of financial success. Advance estiniates of oil recovery can only be made through 
core analysis, and core-analysis interpretations are definitely improving, so that 
more accurate estimates of recoverable oil are now being made. A. H.N. 


1212. Réle of Connate Water in Secondary Recovery of Oil. P. A. Dickey and R. B. 
Bossler. Petrol. Engr, Reference Annual, 1944, 15 (10), 150. Paper Presented before 
American Institute of Mining and Metallurgical Engineers.—The hydrodynamics of 
reservoir fluids is discussed. The importance of critical water saturation is emphasized. 
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Although the discussion is speculative and is based largely on laboratory work on 
unconsolidated sands, which cannot be applied quantitatively to field operations, 
there is some evidence that critical water saturations exist and are important. In 
the Bradford field of Pennsylvania the average oil saturation is 40%, and the average 
water saturation 30%. Gas-drives in this field haye caused a much smaller and slower 
recovery of oil than have water-drives. . The inefficiency of gas-drives was due in part 
to the low permeability, which averages 10 millidarcys. Water-drives have been 
notably succesSful in this pool. In certain sections of the pool, however, the water 
saturation is higher than the average. It has been found that if the water saturation 
exceeds about 40%, no ‘‘ bank”’ is formed, and oil is produced at uneconomically 
high water-oil ratios. In one district, where the water saturation was about 60% 
and the oil saturation about 30%, the initial water-oil ratio on flooding was about 
to 1. 

In the Venango field of Pennsylvania the normal oil saturation ranges between 
25% and 35%, and the water saturation between 40% and 60%. In spite of very 
numerous attempts, no water-flood operation has been successful in these sands. In 
almost every case the water came through, bringing very small and uneconomical 
quantities of oil. Gas driving, on the other hand, has been quite successful. Re- 
coveries as high as 100 bri./acre-foot have been obtained, and 50 bri./acre-foot 
are obtained frequently. This amounts to a reduction in saturation of 5-8% of the 
pore volume, which is remarkable considering the low initial oil saturations. 

A. H.N. 


1213. Factors Influencing Well-Spacing in Condensate Fields. E.0. Bennett. Petrol. 
Engr, Reference Annual, 1944, 15 (10), 158. Paper Presented before American Petro- 
leum Institute.—A survey of spacing in distillate pools shows that these, up to date, 
have varied from field to field. No general spacing rules can be set up, as spacing is 
an integral part of the programme and not subject to separate economic rules. 

A. H.N. 


1214. Many Economies Effected by Exclusion of Water from Wells. E. A. Stephen- 
son. Oil Wkly, 5.6.44, 114 (1), 29-32. Paper Presented before American Petroleum 
Institute—While the complete elimination of water from all oil-wells may not be 
possible, and in many instances not wholly desirable, the deleterious effects of salt 
water whem present in large quantities are unquestioned. Of the many procedures 
which have been tried for the purpose of excluding it from wells, some have proved 
highly effective. Notable among these have been the use of mud-laden fluid and 
cement slurry pumped into wells under pressure and allowed to either gel or set while 
the pressure is maintained on the fluid system. Cement has also been pumped through 
perforations, especially prepared for the purpose. Plugging back to impervious beds, 
such as thin shale layers, has eliminated the water more or less successfully. Bottom- 
water has been shut off successfully by means of lead wool matted at’/the bottom of 
the hole, or by the use of oakum, hemp rope, wooden plugs, or various combinations 
of allof these. Packers have also proved effective for this purpose. Chemicals which 
react with water and form impervious sheaths or membranes between the mineral 
grains have proved beneficial in certain formations and wells. More recently plastic 
compounds in liquid form have been placed in the bottoms of oil-water wells. The 
latter form a bond with the walls of the hole and become soli under the influence of 
the high well temperature. 

The merits of the water exclusion treatment may be summarized as follows: (1) 
Lower lifting costs/barrel of oil. (2) Reduced investment in salt-water-disposal 
equipment. (3) Saving in wear on pumping equipment. (4) Curtailment of corro- 
sion and its attendant expenses for maintenance and replacements. (5) Reduction 
in cost of treating oil, since much clean oil is produced instead of emulsion. (6) 
Treatment is relatively inexpensive. (7) Practically impossible to damage a well by 
this procedure. (8) Readily adapted to successive low-cost applications as bottom or 
edge-water encroachment make repeated treatments desirable. A. H.N. 


1215. Selective Plugging of Oil Sands. Part 2. S.T. Yusterand J.C. Calhoun. Oil 
Wkly, 5.6.44, 114 (1), 34.—Selective plugging is further studied and plugging by emul- 
sion is discussed. Selective plugging in air and gas driven is described briefly. In 
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summary, it is stated that there are a large number of selective plugging methods 
open to the oil industry, but in general (except in special cases) the most effective 
agents are those which are miscible with the flow fluid in all proportions. A further 
condition for success is that these materials are permeability reducers and not sealers 
or pluggers. A.H.N, 


1216. Possibilities of Production from Lime Formations Given the “Acid Test,” 
F. Squires. Oil Wkly, 5.6.44, 114 (1), 42.—The author prepared in 1936 a paper on 
the “ Present Status and Future Possibilities of Acid Treatment in Illinois.”’ In the 
present paper he takes the 1936 paper paragraph by paragraph and compares to-cay’s 
performance with the prediction made. A. H.N. 


1217. How Different Size Gas Caps and Pressure Maintenance Programmes Affect 
Amount of Recoverable Oil. J.Tarner. Oil Wkly, 12.6.44, 114 (2), 32.—Calculations 
can be made for reservoir performance that are typical for any reservoir and can be 
made to forecast the performance of a particular reservoir when the relative per. 
meability ratios have been established from past production records. Next to the 
mechanical manipulation of producing wells the relative permeability ratios have the 
most critical effect on calculation of reservoir performance. There can be no mathe- 
matical treatment that will account for the overall change in the gas-—oil ratio of a 
particular field accompanying the shut down of all high gas—oil ratio wells. A change 
caused by this condition can only be caught by the foresight of the engineer making 
the calculations. These calculations cannot be made a mechanical operation, but 
must necessarily depend on the judgment of the engineer and his familiarity with 
the problem concerned. The amount of recoverable oil from any reservoir is unique 
for that reservoir alone. Similar reservoirs containing fluids having similar properties 
will not necessarily have the same amount of recoverable oils, as the recovery is depen- 
dent on the size of the gas-cap and to what extent the energy of that gas is utilized. 
These calculations show that there is a definite advantage to the unitized production 
of oil-fields, even though no pressure maintenance programme is started. Unitization 
should be especially desirable in those fields where the gas-cap forms an appreciable 
part of the total reservoir volume. Pressure maintenance programmes where a portion 
of the produced gas is returned to the reservoir should generally result in an appreciable 
increase in the volume of oil recovered. The earlier the programme is started and the 
greater the volume of gas returned to the reservoir, the greater will be the increase in 
recovery. However, the rate of production, desirability of flowing the wells, volume 
of reserves, conditions of gas sales, and the type of reservoir should all be considered 
before it can be said that there is an advantage in starting a pressure maintenance 
programme at any particular time. 

An appendix gives by the derivation of the formula for calculating instantaneous 
producing gas—oil ratios. A. H.N. 


1218. Corrosion of High-Pressure Gas Production Equipment. T. 8. Bacon. Oil 
Wkly, 19.6.44, 114 (3), 34.—This long paper describes the types of corrosion obtained, 
corrosion tests, and remedial work. Future work is outlined. The main conclusions 
are: The problem of corrosion of high-pressure production equipment is a very real 
problem, insofar as thepetroleum industry is concerned. Information regarding the 
exact causes of this corrosion is not presently available. No generally satisfactory 
methods of combating this corrosion have been proved. The problem can best be 
attacked by the co-operative efforts of the petroleum industry. A. H.N. 


1219. Determining Wall Thickness of Tubirg in Wells. W. A. Sawdon. Petrol. 
Engr, July 1944, 15 (11), 55-56.—An instrument is described which can give the 
thickness of the tubing hanging in the well for classification purposes in deciding which 
section of the tubing should be rejected from further service. This classification is 
determined by Dia-Loy tubular surveys, which are usually run while the tubing is in 
the well, but which can be made when the pipe is on the rack. The surveys can also 
be made on casing to be salvaged, as mentioned in a previous article. In making the 
survey in the well, the instrument is run on a 5/16-in. steel wrapped cable, through 
which current is conducted from batteries at the surface. The cable is raised and 
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jowered in the well with a winch that is driven through a power take-off by the engine 
of the truck in which the equipment is mounted. A measuring device measures the 
cable in and out of the hole, and also drives an automatic recorder in synchronization 
with the cable, so that the vertical scale on the record chart remains constant at 50 ft. 
of depth/inch, regardless of the speed at which the survey is made. Surveys are made 
from the bottom up to assure greater accuracy. 
The instrument and the charts produced are illustrated diagramatically. 
A. H.N. 


1220. Exclusion of Water from Wells. E. A. Stephenson and P. T. Amstutz, Jr. 
Petrol. Engr, July 1944, 15 (11), 57. Paper Presented before American Petroleum 
Institute-—See Abstract No. 1214. A. 


1221. Well Completions Facilitated by Liner Shut-Off Equipment. H. G. Abadie. 
Petrol. Engr, July 1944, 15 (11), 101.—The bypass port coupling is the essential part 
of the equipment. There are three or four holes in the body of the coupling of suffi- 

cient size to provide the desired area for return flow. On the inside of the coupling 
is a threaded pack-off sleeve with projecting keys. These keys are engaged by the 
projecting ridges of the splined nipple. Rotation of the run-in string to the right 
moves the bypass sleeve downward until the lower end seals in the recess of the port 
coupling. The design of the splined nipple permits complete freedom of movement 
through the sleeve at all times without danger of hanging up. The length of the 
splined nipple is sufficient to permit safe positioning opposite the keys of the port 
coupling. The pack-off coupling is essentially a nipple with an internal rubber sleeve 
held in place by metal retaining rings. It is used to provide a positive seal around 
the tailpipe hanging below the run-in string. To complete the assembly, a pack-off 
liner hanger is required. It may be either a screw-down type or weight-expanding 
type of hanger. Lead is preferred as the packing elemnt, since it is more stable than 
packing rings when subjected to oil and heat. The liner hanger adapter used has been 
the J-slot adapter. Screw releasing type adapters have been used successfully, 
however. 

The method of installation and ‘operation are given. A. H.N, 


Transport and Storage. 


1222.* Cleaning and Gas Freeing Cargo Compartments on Tankers. G. D. Washburn. 
Oil Gas J., 24.6.44, 43 (7), 101.—The procedure adopted by the Standard Oil Co. of 
California is described. The most important part of cleaning operations is the planning 
of the operations. Where “ dirty *’ oil has been carried, cargoes of cutting or cleaning 
oils should be carried, as in this manner tanks can be brought to any desired degree of 
cleanliness. Cleaning should be planned to be carried out whilst the vessel is in ballast 
if time allows. Mast high vents are fitted with pressure and vacuum valves. All 
tankers are fitted with a flue-gas system which is used during the discharge of the 
cargoes and prevents the formation of explosive vapours, every possible precaution 
being taken to prevent sparks being formed at alltimes. Before cleaning commences, 
the flue gas and any vapours in the emptied tanks are removed by running the steam 
air-injector. A carbon dioxide tester is used to ensure that the tank is safe for men 
to enter. A tank may be free of noxious gases, but if left closed for any considerable 
time, may become unsafe through depletion of oxygen by rust formation. Specific 
safeguards are discussed. Constant supervision of the men is necessary when cleaning 
tanks. The Standard Oil Co. employ portable washing machines using hot water at 
185° F. at 175 p.s.i. through two rotating nozzles. The machines are lowered into the 
tanks for working at different levels and are connected to the water supply by a heavy 
bonded rubber hose. After washing and draining and after sure knowledge that there 
is a pure atmosphere, men may enter for hand flushing so as to get behind beams, etc., 
and hand hose the bottoms. Brass scoops and buckets and brushes are used to remove 
rust and dregs. When steam or hot water has been used, the steam air-ejector_is 
employed to remove any volatile vapours, etc., the ullage plug being left open for the 
entry of air. Wind sails or a portable air-blower can be used for the smaller vessels 
or shallow tanks. Combustible gas indicators are also part of the equipment for use as 
required. W. H.C. 


thods 
ct ive 
irther 
ralers 
N. 
est.” 
or on 
n the 
lay 
Oil 
ed, 
ons 
eal 
the 
ry 
be 
‘ol. 
he 
ich 
. 
1s 
in 
[30 
he 
gh 
nd 


420 4 ABSTRACTS. 


Crude Petroleum. 


1223.* Cracking of Latin American Crude Oils. 1.—Eastern Venezuela. G. Eyloff, 
Oil Gas J., 24.6.44, 43 (7), 74.—Venezuelan crude oils are of the three general ty pes, 
they have A.P.I. gravities from 13-5 to 35-3, their sulphur content varies from ()-| to 
2-4%, and their gasoline content ranges from 0 to 50%, the higher gravity crudes 
contain large amounts of paraffin. 

The paper gives the results of cracking reduced crudes in a Dubbs two coil pilot 
plant from (1) an Oficiana crude, and (2) from mixed Eastern Venezuelan crudes. 

(1) Oficiana reduced crude of sp. gr. 0-9408, containing 1-65% sulphur, yielded 
29-3% of cracked gasoline with a gas and loss of 5-6%, under operation at 890° F. and 
960° F. and 200 and 250 p.s.i. at the exits of the heavy and light coils, respective ~" 

The cracked gasoline had an octane value of 7-05 A.S.T.M. and contained 0-25 
sulphur and 0-035% mercaptan sulphur and 5-2% butylenes from which high-« a 
alkylate could be formed equal to 2-3% of the c racking charge. The gas contained 
Cs and C, olefins, which on polymerization would give polymer gasoline equal to 2.0% 
of the cracking charge. The yield summary shows : 


Cracked gasofine, vol. of 29-6 
Polymer gasoline . ‘ ° - 20 
Fuel oilresidue' . ‘ ‘ ‘ 65-1 


The cracked gasoline after clay treatment, caustic wash, and Doctor treatment is 
a marketable product, having a sulphur content of 0-02%, mercaptan sulphur ()-(1%, 
and a copper dish gum figure of 9 mg. Its octane value is 69-5. The induction period 
before refining is 205 minutes without inhibitor, and after refining 390 without, and 
with 0-0025% No. 4 inhibitor 660 minutes. 

(2) The mixed reduced crude charge stock had 1-2% sulphur, and a gravity of 
0-9446 was cracked in two ways, (a) operation for a normal viscosity fuel at 915° 
and 950° F. and 215 and 250 p.s.i., respectively, for the heavy and light coil exits; 
(6) “ cutback *’ method, i.e. producing a higher viscosity residue and reducing it with 
a side cut from the plant. The yield for these operations are : 


Operation. 
Normal. Cut back. 
Gasoline, vol. of charge ‘ ‘ 26-2 31-0 
Gasoline sulphur . ‘ 0-26% 0-25°,, 
Mercaptan sulphur ‘ 0-042% 0-041°, 
Octane value, A.S.T.M. . 68-3 69-1 


Proportioned mixtures of the receiver and stabilizer gases from both runs were 
separately analysed. From these analyses by calculation for a 75% conversion of the 
C, and C, olefins to polymers 2-0% and 2-3% would be obtained, and alkylate from the 
C, olefins in the unstabilized gasoline could be produced amounting to 1-0% and 1-7°, 
to augment the gasoline produced. 

The yield summary shows : 


Operation 
Normal Cut back 
Cracked gasoline, vol. % of 26-22 31-0 
Polymer — ‘ ‘ -. 20 2-3 
Alkylate . ‘ ‘ - 10—29-22% 1-7—35-0% 
Fuel-oil residue . - 705 64-3 


W. H.C. 


1224.* Cracking of Latin American Crude Oils. 2.—Western Venezuela. G. Egloff. 
Oil Gas J., 1.7.44, 43 (8), 64.—The Lake Maracaibo Basin (asphaltic base) crude oils 
are described and the results of cracking operations on these are given. (A) Lagunillas 
crude has a gravity of 0-9535 and contains 2-37% sulphur and 7-5% gasoline. Crack- 
ing was conducted to produce gasoline and (1) “three types of residuum and a coke 
(at 910—935° F. and 200 p.s.i. at coil exit) in a one-coil pilot plant, and (2) coke in a 
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two-coil unit (at 900-935° F. and 200 and 400 p.s.i., respectively, at the exits of the 
heavy and light coils.) 

(1) The untreated gasoline had A.S.T.M. octane values of 72 for the less mild 
cracking and 71 for the coking product, the yields being : 


For residue of sp. gr. 0-9902. 0-9986. 1-079. Coke. Coke. 
Gasoline, %-vol. ° ‘ ‘ 24-7 30-8 46-5 67-0 58-0 
Residuum, %-vol. . 75-0 68-0 46-2 
Gasoline : 

Sulphur, % . 0-30 0-33 
Gum 2. dish), mgr mgr. ‘ 39 52 
Reid vapour pressure, p.s.i._ . 11-8 


Treatment of the gasoline was made with (1) H,SO,, 4 and 7 Ib./brl., and plumbite ; 
and (2) the Gray process. The products, all marketable, had octane values ranging 
from 70 to 72, sulphur from 0-14 to 0-19% for the acid treatments and 0-23% for the 
Gray-treated material, and the gum content (copper dish) 3-24 mgr. without and with 
inhibitor 2-12 mgr. The induction period of the treated gasolines are given for the 
uninhibited and for 0-025% No. 1 inhibitor : 


Residuum. Coking. 
Without. With. Without. With. 
Gray-treated . 85 225 
55 220 80 465 
70 425 90 660 


(2) The untreated gasoline from the two coil-coking operation had an octane value 
of 75, the yield being 58%. 

(B) La Rosa crude is asphaltic in character, had a gravity of 0-9141, and contains 
1-7% sulphur and 15% gasoline. This was cracked in three ways in a Dubbs single- 
coil pilot plant to produce gasolines and an 12 A.P.I. fuel, a No. 6 A.S.T.M. fuel, both 
at 930° F., the former at 260 and the latter at 280 p.s.i. with lower charge rates; the 
third operation was two-coil recycling cracking at 902° and 954° F. with 250 and 400 
p.s.i. in the light and heavy coils respectively. The yields wece : 


A.S.T.M. 
For Residuum of — 12° A.P.I. No. 6 Fuel. Coking. 
Gasoline, vol.-% . 39-2 44-5 60-1 
Gasoline : 
Gum, mgr. ‘ 69 27 17 
Octane number ° 69 69 74 
Induction period without . ‘ - 120 min. 135 min. 120 min. 
Induction period with, 0- 025% No. 1 in- 
hibitor ‘ ‘ ‘ 165 ,, S88 265 


Treatment of the gasoline from the 12° A.P.I. operation by NaOH and then H,SO,, 
4lb./brl., gave a product of 67 octane value, containing 0-09% sulphur, with a gum 
content of 6 mgr. and induction period of 95 without and with 0-025% No. 1 inhibitor, 
550 min. The same refining of the gasoline from the other runs required 0-025% of 
inhibitor to reduce the gum content to 10 mgr., but this amount with the 12° A. °?. I. 
fuel gasoline only reduced the gum from 6 to 5 mgr. W. H.C. 


Gas. 


1225. How Will the New Processes Affect the Postwar Light-Ends Situation? D. P. 
Barnard and J. H. Forrester. Refiner, May 1944, 23 (5), 165-170. Paper Presented 
before Natural Gasoline Association of America.—Statistical data are presented on the 
supply and demand of various components of natural gas in the U.S.A. The national 
butane balance will not be greatly changed by the introduction of the new facilities 
constructed during the war. It is true that the extensive catalytic-cracking opera- 
tions will produce greater amounts of butanes than heretofore, but it is also true that 
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there will be increased uses for such butanes. The indicated net result is that the new 
consumption will exceed the new production—but not by an amount sufficient to make 
possible utilizing all recoverable butanes for purposes other than fuel. No great 
change in average front end motor-gasoline volatility is to be anticipated from the 
various combined factors, although local instances of large front-end volatility increase 
may develop. It is emphasized that front-end volatility must be kept within reason. 
able limits if best results are to be obtained by the gasoline user. Butanes from 
natural gasoline apparently will have at least as large a field of use as before the war, 
but there will probably still be substantial amounts that can find no use other than as 
refinery fuel. To the extent that larger amounts of C, fractions can be incorporated 
in motor gasolines, they should be so used in the interest of oil conservation, but they 
must be used judiciously. It must be remembered that a reasonable degree of unj- 
formity of motor fuels is essential, particularly in volatility characteristics, if the auto. 
mobile industry is to produce vehicles which will utilize gasolines most efficiently and with 
freedom from those difficulties associated with fuel properties. If it appears that 
relaxing of present vapour-pressure limits of motor gasoline to make possible utilization 


of surplus butanes is of sufficient advantage, the question should be considered 


thoroughly and promptly by both the petroleum and automotive industries. Certain 
limitations to raising the volatility of the petrol are discussed. A. H.N., 


1226.* Incompressible vs. Compressible Flow in Pipes. R. C. Binder. Chem. Met, 
Engng, June 1944, 51 (6), 99-100.—When an incompressible fluid flows adiabatically 
in a pipe the relations are simple and well understood. Flow of a compressible fluid, 
however, is much more complex. On this account it is often.the practice, when 
dealing with a small pressure drop of compressible fluid, to assume that the result 
will be close enough for engineering purposes, and apply the incompressible fluid laws. 
Professor Binder shows mathematically, and then by plotted results, just how different 
the two relations are, and what errors may be introduced if the simpler law is used 
for gases at high velocity or large pressure drop. He also presents a type of chart 
enabling use to be made of the simpler relation, with the introduction of a correction 
which can be obtained from the chart. A. H.N. 


Cracking. 


1227,* Suspensoid Catalytic Cracking System Gives Nearly 60%, Yield. A. L. Foster. 
Oil Gas J., 4.5.44, 42 (52), 43-46.—The process developed by the Imperial Oi! Co., 
Ltd., and operated in its refinery at Sarnia, Ontario, consists of mixing a small quantity 
of pulverized clay catalyst with the charging stock and pumping the mixture directly 
through the heater coils. The plants used are thermal cracking units of the tube 
and tank type which have been in operation for several years and which had a total 
nominal capacity of 17,500 brl. a day of charging stock of gas-oil type. U.S. and 
Canadian patents have been obtained to cover the new method of operation. The 
additional equipment required included clay storage capacity in the form of steel 
cone-bottomed clay hoppers, slurry mixing-tanks fitted with stirrers, special pumps 
to handle the slurry and discarded catalyst, various special metering devices, piping 
and valves, three special pressure precast Oliver rotary filters for recovery of spent 
catalyst, a screw conveyor and bucket elevator for handling recovered catalyst and 
clay bins, accessory piping, etc. Spent Filtrol from the lubricating-oil contact plant 
(100% through 100 mesh) is transferred to the cone-bottomed hoppers situated over 
the slurry tank in which the clay is mixed with a portion of the oil-feed. The oil-feed 
normally consists of about 75% gas-oil fractions and 25% of heavy naphtha. En 
route to the heaters via heat exchangers, the main oil-feed picks up a measured quantity 
of the slurry so that the final charge consists of about 2 lb. of clay per br. of feed. 
The combined charge is heated to 1040—1060° F. in the coil under a pressure of 400-500 
1b./sq. in. and is discharged directly into the flash-chamber. The charge is quenched 
with cracked gas-oil to about 750° F. at the coil outlet, requiring 35-40% of cracked 
gas-oil based on feed-stock. The vapours from the flash-chamber pass to fractionating 
equipment, the bottorns from which are used as furnace oil or low-cetane diesel fuel. 
The unvolatilized tar-catalyst mixture from the flash chamber passes via receivers to 
the rotary filters for removal of catalyst at a temperature of 450-500° F. The recovered 
tar is used as fuel or for manufacture of asphalt. The spent catalyst is at present 
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dumped, but plans for regeneration have been prepared for installation when equip- 
ment is obtainable. 

Erosion of equipment is said to be little more than when operating as a thermal 
ynit. If pressure is allowed to drop to about 200 p.s.i., however, serious erosion may 
occur. A special orifice was designed to substitute the pressure release valve which gave 
trouble, and other desirable modifications are described. Further research on improve- 
ment of gasoline octane rating is planned. The best results from both operational 
and product quality aspects have been obtained when using the lowest temperature 
and the longest time at cracking temperatures that ensure complete vapourization 
of the high boiling components in the system. Yields and qualities obtained from the 
feed stock previously mentioned are: Gasoline 52-3% of E.P. 400° F., R.V.P. 10 lb., 
ON. (A.S.T.M.) 73-2; excess C, 45%, heating oil 12-7%, fuel oil (10° A.P.T.) 20-2%, 
dry gas 12-59% wt. With production of non-selective polymer, the yield of gasoline 
increases to 58-6% of 75-5 O.N. (A.S.T.M.). The O.N. by the 1939 Research method 


of this gasoline is 85-1 clear and 93-2 after addition of 3 mls. T.E.L. per AM. gal. 
R. A. E. 


1228.* Catalytic Dehydrogenation of Natural Gas Hydrocarbons. ©. H. Riesz, T. L. 
Pelican, and V. I. Komarewsky. Oil Gas J., 15.7.44, 43 (10), 105.—The results are 
given for single pass dehydrogenation of n- and iso-butane, propane, and ethane in the 
presence of a co-precipitated Cr,O,-Al,O, catalyst at 450°, 500°, and 550° C. under 
atmospheric pressure and compared with the results obtained by other workers using 
Cr,0,-Al,0, and SiO,-Cr,0;, both prepared by impregnation, and other catalysts. 
The co-precipitated catalyst at 450-500° C. gave results closely approximating the 
calculated equilibrium dehydrogenation concentrations for n- and iso-butanes. With 
propane 80%, and ethane roughly 50%, of the calculated figures was obtained. At 
450° and 500° C. it was found necessary to allow the reaction to undergo an induction 
period before maximum catalyst activity was attained at a given contact time. The 
induction period varied with the reaction conditions and increased in the order 
n-butane, iso-butane, propane, and ethane. The induction period can be reduced by 
the passage of n-butane over the catalyst before the dehydrogenation of any one of the 
other hydrocarbons. The results obtained at 550° C. show that side reactions occurred 
and the catalyst activity for dehydrogenation decreased. The data of the reactions at 
450° and 500° C. shows that at the optimum and shorter contact time for a given 
temperature the products of the dehydrogenation were practically all the mono- 
olefins anticipated by the reaction equations and that no appreciable amounts of other 
products were formed. W. H.C. 


1229. Patents on Cracking. M. Pier, K. Peters, and G. Free. U.S.P. 2,331,930, 
19.10.43. Appl., 15.2.39. To convert higher-boiling hydrocarbons into normally 
liquid hydrocarbons of lower boiling point, they are intially cracked by passing them 
at splitting temperature over a catalyst, for such a time that only a non-exothermic 
reaction takes place. The hydrocarbons after they have left the catalyst are mixed 
with a gas heated to a temperature substantially higher than that of the hydrocarbons. 
Afterwards the hydrocarbons are further split in the absence of a catalyst. 


G. Free and W. V. Fuener. U.S.P. 2,334,871, 23.11.43. Appl., 5.8.39. A process 
is described for the production of hydrocarbon oils by catalytic cracking of higher- 
boiling hydrocarbon oils at a*temperature between 300° and 700° C. in the presence 
of a silica gel catalyst. The catalyst is obtained from a silicic acid sol, and at least 
one compound of a polyvalent metal. During its preparation a silica hydrogel is 
formed while the hydrogen-ion concentration of the sol is maintained between pH = 
and pH = 6-5 throughout the duration of the hydrogel formation. H. B. M. 


Polymerization and Alkylation. 


1230. Patent on Polymerization and Alkylation. A.V. GrosseandC.B.Linn. U.S.P. 
2,335,507, 30.11.43. Appl., 17.11.41. In the synthesis of hydrocarbons an iso- 


paraffin is reacted with an olefin in the presence of an alkylating catalyst consisting 
essentially of hydrogen fluoride as its active ingredient: The hydrogen fluoride is 
generated in situ by interaction of a strong mineral acid with a fluoride undergcon- 


ditions suitable for alkylating the isoparaffin. » 


H. B, M. 
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Refining and Refinery Plant. 


1231.* Heat Transfer by Conduction, Radiation and Convection. H. J. Stoever. 
Chem. & Met. Engng, May 1944, 51 (5), 98.—In a special section on heat transfer jn 
this issue of Chenical and Metallurgical Engineering, this paper deals with the equations 
of heat transfer in conduction, radiation and convection. Examples illustrate the 
use of the formulz. A. H.N., 


1232.* Film Coefficients for Liquid. Anon. Chem. Met. Engng, May 1944, 51 (5), 
102-103.—Tables and nomographs are given for different cases. To obtain the 
desired film coefficient, a base factor corresponding to the liquid and temperature 
under consideration is taken from the proper table and multiplied by a correction 
factor read from the nomograph accompanying that table. The following assump- 
tions apply in each case : (1) The system is in equilibrium—that is, there is no change 
in temperature gradient with time; (2) radiation is negligible or has been taken into 
account by other calculations; (3) film temperature is defined as the arithmetic 
average of the temperatures of the retaining wall and the main body of the liquid. 
A. H.N., 


1233.* Film Coefficients for Gases, Condensing Vapours, and Boiling Liquids. Anon. 
Chem. Met. Engng, May 1944, 51 (5), 104-105.—A similar treatment to the previous 
abstract is given here. Several special cases including an equation for scale coefficients 
are given. A. H.N. 


1234.* Film Coefficients for the Condensation of Vapours. R. F. Benenati and D. F. 
Othmer. Chem. and Met. Engng, May 1944, 51 (5), 107.—A short description, followed 
by a nomograph, is given. A. H.N. 


1235.* Heat and Cold Production and Application for Processes. W.J.Shore. (hem. 
and Met. Engng, May 1944, 51 (5), 109-117.—The paper describes in some detail! the 
various processes available for generation or abstraction of heat in industry. Com- 
bustion and cooling phenomena are studied in particular. Heat transfer princ _ 
are described. A. H. 


1236.* Special Media for the Transfer of Heat. Editorial Staff. Chem. and Met. 
Engng, May 1944, 51 (5), 118-119.—Water, Dowtherm, and Mercury are studied in 
relation with heat transfer characteristics. A. H.N. 


1237.* Equipment for Heat Transfer and Heat Application. M.W. Schwarz. Chem. 
and Met. Engng, May 1944, 51 (5), 120-128.—Eighty-two types of equipment for heat 
transfer are illustrated and briefly described. Gas, electric, and other methods of 
heating and cooling are described for solids, evaporation, drying, condensation, and 
for fusion and freezing. A. H. N. 


1238. How to Train Plant Personnel in Fire Prevention and Fire Fighting. A. W. 
Trusty. Refiner, May 1944, 23 (5), 159-164.—Statistics of fire losses and the causes 
of fires in the U.S.A. are given. Smoking caused the greatest number, whilst the 
greatest monetary loss was due to electrically caused fires. Elements of combustion 
theory and practice are given, together with suitable demonstrations of the laws of 
combustion by simple experiments. Fire extinguishers and extinguishing methods 
are then described, giving the chief characteristics and limitations of each. Electrical 
hazards encountered in extinguishing fires are also detailed. A.H.N. 


1239. Centrifugal Compression of Hydrocarbon Gases. E. O. Bennett. Refiner, 
May 1944, 23 (5), 181-185. Paper Presented before Natural Gasoline Association of 
America.—An historical sketch of the development of rotary prime movers and pumps 
is given. The same fundamentals of design enter into both centrifugal pumps and 
centrifugal compressors except that the centrifugal compressor, due to the necessity 
of handling compressible fluids of less density than normal centrifugal pumps handling 
liquids is, in most cases, operating at considerably higher rotating speeds. Higher 
speeds in centrifugal compressors, sch as used in turbine practice, call for large 
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diameter shafts that make a very rugged type machine. Steel discs are used in the 
construction of the rotary members to provide adequate strength. Where several 
stages of compression are required, thin metal labyrinths are used to prevent leakage 
between stages. The labyrinth seal is very effective, and is practically frictionless. 
Such seals have been used in steam turbines for many years, and there is nothing new 
or radical in their use. No metal contacts exist in the labyrinth seals. The only 

s of a centrifugal compressor subject to mechanical wear are the two main-shaft 
bearings, and it is a well-known fact that with proper design and lubrication the life 
of a high-speed bearing is very great, and the shafts and bearings will retain their 
original dimensions for a great many years. Reciprocating machines of modern 
design have bearings that last much longer than those of the early machines, but 
cannot begin to compare with the life of high-speed centrifugal equipment. Due to 
its simplicity of design and minimized number of wearing parts, the mechanical 
efficiency of a centrifugal turbine is found to be over 99%. The mechanical efficiency 
of a reciprocating-type unit is somewhat less. 

Characteristics of centrifugal compressors are discussed in general terms. 
A. H.N. 


1240. Applications of Nickel-Containing Corrosion-Resistant Alloys in the Petroleum 
Industry. B. B. Morton. Refiner, May 1944, 23 (5), 186-187. Paper Presented 
before National Association of Corrosion Engineers.—Different types of corrosion in 
refineries are discussed, and the appropriate alloy to resist the particular corrosive is 
recommended. The short paper deals with corrosions from sulphur, naphthenic acid, 
electrolytic attacks, hydrochloric acid, sulphuric acid, hydrofluoric acid, phosphoric 
acid, solvents, caustics, and general refinery corrosion. A. H.N. 


1241.* Practica! Refinery Engineering.—1. Heat Transfer by Conduction. P. Buthod 
and E. W. Whiteley. Oil Gas J., 17.6.44, 43 (6), 99.—This is the first of a series of 
papers covering all important aspects of heat transfer. This article briefly discussed 
the mechanism of heat transmission and gives the fundamental equation of heat 
transfer: (1) g= UAAt where q= amount of heat transfer in B.t.u. per hour; 
U = overall coefficient of heat transmission, B.t.u. per hour, per sq. ft.,°F ; A = area 
of heat transfer, sq. ft.; ¢— true mean temperature difference °F. Calculation of 
the overall heat transfer coefficient is usually based on film and metal wall resistance. 
A heat transfer conduction chart is given which may be used to facilitate the calcu- 
lations for cases of pure conduction or for ébtaining metal wall resistance for overall 
heat transfer coefficients. W. H.C. 


1242.* Piston-Balloon Vapour Unit Saves $16,000 Annually. R.B. Tuttle. Oil Gas 
J., 17.6.44, 43 (6), 113.—Owing to high naphtha vapour losses incidental to increasing 
temperatures in the manufacture of certain lubricating oil stocks, a comparative 
study was made of two vapour recovery systems, i.e. a conventional compressor type 
and the Wiggins Piston-Balloon tank. 

A 20,000 cu. ft. piston-balloon tank is tied in with all the naphtha tanks by lines 
from their toys which slope towards the balloon tank, all entering a common vapour 
line fitted with two pressure reducing valves and, as a safety measure, glycerine- 
sealed pressure regulators for 1}-in. water operation. The piston:balloon tank is 
briefly described, and the operation of this unit is discussed. 

The temperatures of some of the tanks in the system often run as high as 160° F. 
and frequently 140° F. is maintainea over long periods. Large naphtha vapour 
volumes, including some water, are produced during these periods. Roofs of tanks 
last nearly twice as long with this system as compared with the compressor type 
method. 

Maintenance costs and savings on tank-roof corrosion are shown; the pagential 
net earnings over eight years are estimated to be $128,227-80. W. H.C. 


1243.* Practical Refinery Engineering.—2. Determination of Mean Temperature 
Difference. P. Buthod and B. W. Whiteley. Oil Gas J., 24.6.44, 43 (7), 84.—In 
calculationg heat exchange for refinery and commercial equipment, the true mean 
temperature difference 4t, used in the fundamental equation, (1) g = UAJdt, should 
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take into consideration any variation of temperature of the hot and cold fluids through. 
out the length of the exchanger. 4¢ is dependent to a large extent on the conditions 
of flow within the exchanger unit. Temperature-distribution curves for counter. 
current flow, parallel flow, and for constant heating and constant cooling systems are 
given in a chart for the calculation of log mean temperature difference, for single pass 
tubular exchangers. Charts are also shown by which correction factors for log mean 
temperature differences can be obtained for multi-pass heat exchangers. 
W.H.C. 


1244.* Tannin Solufzer Process Practically Automatic; Saves 6-5 Cents Per Barrel. 
J.P. O'Donnell. Oil Gas J., 1.7.44, 43 (8), 45.—The Socony-Vacuum Company has 
developed an improvement of the Shell Solutizer Process which has proved most 
satisfactory. The improvement is due to the addition of a small amount of an aikali- 
soluble tannin to the solutizer solution. Tannin acts as a catalyst in the air oxidation 
of the soluble mercaptans to insoluble disulphides. In this development, regeneration 
by oxidation replaces regeneration by steam stripping and has the following advan. 
tages : (1) equipment needs are reduced ; (2) lower temperatures are employed, which 
reduces plant deterioration ; (3) the most expensive feature—i.e., steam stripping—is 
practically eliminated. By the tannin treatment, the total mercaptans in a gasoline, 
containing 0-065% mercaptans, are reduced to 0-002% 

The clear octane number is unaffected and the lead susceptibility improved. A flow 
diagram of the process is given and its operation and control is described. The 
solutizer solution is described as being composed of 4-69% N. NaOH, 0-9N. NAK 
(the solutizer), and 1% tannin. A comparison of the operating costs of the tannin: 
doctor processes is tabulated, and discussed. It shows that the doctor treatment, 
formerly used, including the detrimental effect of lead susceptibility, costs 2-75 cents 
per barrel, whereas the tannin process, taking into consideration the improvement in 
lead susceptibility, results in a return of 3-68 cents per barrel. The value in the 
improvement in lead response of the latter more than offsets the direct operating costs. 
By converting an operation involving expense to one producing an income, the net 
advantage amounts to 6-45 cents per barrel. 7 W. H.C. 


1245.* Practical Refinery Engineering.—3. Practical Heat Transfer Calculations. 
P. Buthod and B. W. Whiteley. Oil Gas J., 1.7.44, 43 (8), 50.—A simple case of heat 
transmission is discussed for a heat exchange between a hot and a colder fluid in an 
exchanger. Heat transmission of the hot fluid takes place chiefly by convection; 
next to the metal walls, however, the heat encounters a stagnant film of fluid through 
which it must flow by conduction, as the heat passes through the stagnant fluid film 
it meets a further, though slight, resistance in the metal wall, and again more resistance 
is met with in the stagnant film and body of the fluid on the cold side of the wall. 

Heat-transfer calculations consist principally of the computation of these thermal 
resistances and the true mean temperature difference which causes the flow of heat. 
Equation (1) becomes 

Adt 
Ri + R2 


Many difficulties which arise in the calculations are avoided by the use of a mass- 
velocity term, which is the product of velocity and fluid density. It is expressed in 
pounds per hour per square foot, and this term remains constant throughout the length 
of the exchanger. 

A chart is given from which the mass velocity can be directly determined for cases 
where the flow rate is given in barrels per day, gallons per hour, pounds per hour or 
1000 cu. ft. per day units. Examples of its use are shown. W. H.C. 


1246.**Apparatus for Screening Catalyst. Anon. Oil Gas J., 1.7.44, 48 (8), 69.—A 
home-made shaker for sifting regenerated catalyst is briefly described. The assembly 
consists of a platform under which a screen is slung on long hangers. The screen is 
vibrated by a slow-moving air motor by means of connecting rods actuated by cams 
on the motor shaft. Fines pass through the screen to barrels, and the clean catalyst 
pellets float over the screens and drop into hoisting drums (described) for transfer, by 
air-actuated hoists, to the top of the reactor columns. The screening platform is 
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movable from one column to another as required, so that screening and filling the 
golumns is continuous. This equipment enables the catalyst to be kept at the highest 
possible efficiency. W. 


1947.* Practical Refinery Engineering..—4. Heat Transfer Calculations. P. Buthod 
and B. W. Whiteley. Oil Gas J., 15:7.44, 43 (10), 105.—Heat transmission by forced 
convection inside pipes is discussed, and formule are given : (1) an equation involving 
the three dimensionless groups known as the Nusselt, Reynolds, and Prandt] numbers ; 
(2) the equation for the computation of the film coefficients of petroleum liquids used 
with the Morris and Whitman data, in which the product is a function of the Reynolds 
number and is determined from their graph. All the thermal properties of the oil 
are evaluated at the average fluid temperature. The computation of the film coeffi- 
cient can be avoided by the use of the charts presented, in the first of which the 
Reynolds number can be determined and in the second the thermal resistance (the 
inverse of the film coefficient). The chart can be adapted to the flow of oil through 
other than circular shapes. An example of the use of the charts is given. 
W. 


1248. Patents on Refining and Refinery Plant. G. E. Phillips. U.S.P. 2,331,343, 
12.10.43. Appl., 17.12.40. Objectionable sulphur compounds are removed from 
petroleum oils by passing the oilin vapour phase through a bed of bauxite. The heat of 
reaction is removed by the introduction of a cooling fluid, the total amount not being 
greater than 0-5% based on the quantity of oil being treated. 


W. M. Stratford. U.S.P. 2,331,438, 12.10.43. Appl., 30.9.41. Light hydro- 
carbons containing unstable, unsaturated hydrocarbons comprising potential gum- 
forming constituents are refined by subjecting them to a polymerizing treatment in 
contact with a solid adsorptive catalyst. The treatment is carried out at a tempera- 
ture between 300 and 500° F. for 10-50 seconds to effect selective polymerization of 
conjugated diolefins. The polymer product is separated from the treated hydro- 
carbons and a gum inhibitor is added. 


M. Wiggen. U.S.P. 2,332,284, 19.10.43. Appl., 4.10.39. To remove waxy 
constituents from petroleum oils, a refrigerant is mixed with the feed oil. The mixture 
is then passed into an initial dewaxing zone. It is chilled by vaporizing the refrigerant, 
and then passed to a second dewaxing zone where it is again chilled. Waxy con- 
stituents are removed from the chilled oil. Next the dewaxed oil is further chilled, 
and is flowed countercurrently through the chillers in such a way that it contacts the 
vaporized refrigerant and condenses it. Afterwards the mixture of dewaxed oil and 
refrigerant is treated to remove the refrigerant which is again condensed and passed 
to the initial dewaxing zone with fresh feed oil. 

C. W. Berger. U.S.P. 2,334,378, 16.11.34. Appl., 8.6.40. A method is described 
for refining cracked hydrocarbon distillate having a boiling range between 300° and 
600° F., and liable to be rendered unstable and of higher boiling range if treated with 
sulphuric acid. The distillate is contacted in liquid phase with phosphoric acid at a 
temperature below 200° F. Afterwards the treated distillage is separated from the 
acid to produce a gum-stable refined cracked distillate of substantially the same 
boiling range as the initial distillate. 

R. Rosen. U.S.P. 2,335,029, 23.11.43. Appl., 7.12.40. An alkylated meta- 
dioxane is used as a dewaxing solvent in the refining of mineral oils. H. B. M. 


Chemistry and Physics of Hydrocarbons. 


1249. Solubility of Water in Liquid Hydrocarbons. Anon. Refiner, May 1944, 
28 (5), 170.—A table is presented giving the solubility of water in butadiene, butene-1, 
butene-2, isobutylene, n-butane, isobutane, n-pentane, isopentane, benzene, and 
n-heptane. A. H.N. 


1250.* Improving Solids-Gas Contacting by Fluidization. J. C. Kalbach. Chem. 
Met. Engng, June 1944, 51 (6), 94-98.—The principle of fluidization can be studied 


when a stream of gas is passed upward through a bed of suitably sized particles, when 
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the particles will be observed to be thrown into a state of extreme agitation. The 
bed of solids will be found to expand under the influence of the rising gas, so that each 


of the particles is individually suspended in the gas-stream and all of its surface jg 


available for contact. There exists what is called a pseudo-liquid level above which 
@ comparatively small amount of the finer material which is carried out of the solid 
bed, or pseudo-liquid, remains in suspension. This interface presents much the same 
appearance as the surface of a boiling liquid. The extremely turbulent action within 
the pseudo-liquid may be demonstrated by adding to it particles of a dissimilar colour, 
It is then observed that the fluidized solids approach homogeneity with great rapidity, 
Similarly, if heat is added through the walls of the chamber or by the continuous 
addition of hot solid particles, an unusually uniform temperature condition is observed 
throughout the fluidized mass. The pseudo-liquid possesses many of the properties 
of a true liquid in that it may be withdrawn from or added to the main body of fluidized 
material through pipe-lines and valves. Thus, a continuoasly operating system can 
be designed by providing a hopper or standpipe from which the solid material is picked 
up by a moving gas stream and carried into the fluidizing chamber, while the pseudo. 
liquid is continuously withdrawn from another connection. Usually a cyclone 
separator is connected to the gas outlet to recover line solids which are carried above 
the pseudo-liquid level. 

The author describes some of the earliest inventions utilizing this principle—e.y., 
C. E. Robinson’s U.S. Patent of 1879, describing an improved furnace for roasting 
oars—and finally describes some of the latest methods of fluid catalysts. A future 
method of desulphurizing gas is also discussed. A. H. N. 


1251.* Fluorine Compounds in Organic Syntheses. G.C. Finger. Chem. Met. Engng, 
June 1944, §1 (6), 101—-103.—A study is made of fluorine in organic synthesis, but with 
particular attention being paid to two developments: the manufacture of Freons and 
of Aviation gasoline alkylates. Freons are chlorofluoro-derivatives of methane and 
ethane, and are prepared from carbon tetrachloride, chloroform, and hexachloroet hane, 
depending on the compound desired. For illustrative purposes, the commercial 
synthesis of dichlorodifluoromethane (F-12) is described. Freon is a trade name of 
Kinetic Chemicals Co., for the new refrigerants. Since there are a number of these 
compounds, they are differentiated by symbols. The most common is F-12, CCi,F, 
(loosely spoken of as Freon), in addition there is F-11, CC],F; F-21, CHCI,F; F-22, 
CHCIF,; F-113, CCl,FCCIF,; and F-114, CCIF,CCIF,. Due to their outstanding 
properties of stability, non-toxicity, non-flammability, and non-corrosiveness, they 
are used extensively in refrigeration and air-conditioning equipment. Fumigation 
of tents, barracks, air-planes, tanks and military installations, especially in the tropics, 
has become a simple operation as the result of a new aerosol fumigator called * bug 
bomb.”” Such insects as mosquitoes, flies and other disease carriers are readily 
exterminated in a matter of several minutes. This bomb, which can be carried in one 
hand, contains a mixture of pyrethrum, sesame oil, and liquid Freon. All of the 
components are harmless to humans. By opening the ejection valve, the Freon 
begins to boil (its boiling point is about —19 F.) expelling the insecticidal mixture 
and virtually exploding 4~ a fine mist which remains suspended in air for a long time. 
One bomb contains suffifient material to fumigate a space of 150,000 cu. ft. 
Alkylation is then described, followed by a brief study of dyes, polymers, and 
condensation reactions. A. H.N. 


1252.* The Coming Search for Synthetic Motor Fuels: J. L. Marsh, G. H. Fremon, 
R. D. Glenn, V. D. Luedeke, and D. J. Porter. (Technical Committee, Amer. Inst. 
of Chem. Engrs.) Chem. Met. Engng, June 1944, 51 (6), 107-111.—The Senate has 
authorized expenditure of 30,000,000 dollars to develop processes for obtaining motor 
fuels from coal, shale, and forest products. The authors study the different possible 
sources for synthetic motor fuel, and draw the following conclusions : 

The petroleum supply for the United States, if the possibilities for importing crude 
oil and for improving present gasoline yields are exploited, seems to be assured for the 
next 25-50 years. Carbonization processes will yield small amounts of gasoline to 
supplement the supply, but cannot be expected to produce significant quantities. 
Shale oil is the most promising substitute, which will probably be developed as soon as 
the cost of petroleum rises to 2 dollars/brl. If the shale-oil resources are completely 
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developed, enough oil should be produced to supply the country for at least another 
fifty years. Tar sand, too, are a source of vast amounts of petroleum which can 

yssibly be recovered very cheaply. Synthetic fuels from coal are at present expen- 
sive, and the cost of building large plants to use these processes is very high. Until the 
processes are improved and the costs are reduced, there will be no economic incentive 
to use these processes. In view of the adequate supplies of other raw materials from 


which motor fuels can be obtained, it seems unlikely that there will be large-scale 
production of synthetic fuel from coal in the U.S.A. within the near future. 
A. H.N. 
Analysis and Testing. 


1253. Oil Test Engine Passes Initial Development Stage. E. W. Jacobson. Petrol. 
Engnr, May 1944, 15 (8), 196-202..—-A test engine is being developed in the labora- 
tories of the Gulf Research and Development Co. for evaluation of crankcase oils for 
suitability in full-scale engines. The objective is to reproduce all or only a few of the 
operating conditions of a multi-cylinder commerical engine, while certain other con- 
ditions affecting oil performance are controlled as required—viz., mechanical condition, 
temperature, piston speeds, oil consumption rates, power output, manifold pressures, 
ete. It is a 2-cyl. 90°-V design engine with a single throw crankshaft, which is basic- 
ally well balanced for operation at speeds up to 4500 r.p.m. without use of auxiliary 
balancing mechanism. It may also be operated as a single-cylinder engine. The 
assembly consists of a unitized crankcase on which can be mounted a variety of cylin- 
ders, heads, pistons, oil-sumps, oil-heaters, heat exchangers, etc., to control test 
conditions as desired. The engine has been designed and built in three basic types : 
L-head liquid cooled, I-head liquid cooled, and I-head air cooled. Design and con- 
struction of a diesel set-up is contemplated. Development and testing on the L-head 
liquid cooled engine has progressed to the point where success of the design of the test 
engine seems assured. 

Development testing of the two overhead valve designs is under way applying data 
obtained from the L-head development. The general design has been worked out 
with the idea of using standard stock automotive parts wherever possible to reduce 
replacement costs. Examples are given. Further details of design and methods of 
control of variable factors are given and illustrations and sectional diagrams of the 
engine provided. Tables show typical engine design data for cylinders and valves. 
It is thought that, although designed originally for use in the Gulf laboratories, the 
engine may eventually become the basic design for a standard test unit for lubricants 
in the automotive and oil industries. R. A. E. 


Motor Fuels. 


1254. Patents on Motor Fuels. P. J. Gaylor. U.S.P. 2,331,386, 12.10.43. Appl., 
3.11.39. A motor fuel is prepared from a major proportion of a hydrocarbon liquid 
base having an initial boiling point of at least 300° F. and a small amount of a soluble 
dialkyl ester of carbonic acid to lower the surface tension of the fuel. 


D. G. Brandt. U.S.P. 2,332,051, 19.10.43. Appl., 8.11.40. A method is described 
for converting hydrocarbons to produce hydrocarbons of high anti-knock value. 
The conversion is carried out in a pipe-still furnace provided with radiant heating 
chambers separated by a convection heating chamber. The chambers are provided 
with tubes for heating the hydrocarbone to be converted. = 

G. Egloff. U.S.P. 2,332,564, 26.10.43. Appl., 30.11.40. Substantially saturated 
gasoline is produced by mixing a low-boiling isoparaffinic fraction with a metal halide 
alkylating catalyst. The resultant mixture is passed in a restricted stream through 
a reaction zone maintained under alkylating conditions. To the stream is introduced 
at a number of spaced points a hydrogen halide and olefinic hydrocarbons boiling in 
the gasoline range. The effluent is fractionated to separate gasoline fractions from it. 

J. A. Chenicek. U.S.P. 2,333,294, 2.11.43. Appl., 31.5.40. To prevent deteriora- 
tion of cracked gasoline a pheonlic gum inhibitor is added and a compound of the 
general formula 
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R is alkyl group and z is an integer. The amount of the compound is insufficient jn 
the absence of the inhibitor, to effect any appreciable gum inhibition of the gasoline, 


M. M. Holm. U.S.P. 2,334,006, 9.11.43. Appl., 16.12.40. A high anti-knock 
motor fuel consists of isoparaffinic hydrocarbons of the type produced by the alkyla- 
tion of isoparaffins with normally gaseous olefins and a small amount of an ester 
selected from the group consisting of saturated Aliphatic esters of formic and acetic 
acid containing 3-7 carbon atoms and boiling within the range 130—300° F. 


V. Haensel and V. N. Ipatieff. U.S.P. 2,335,246, 30.11.43. Appl., 18.12.42. The 
olefin content of a hydrocarbon boiling in the gasoline range is reduced by contacting 
the fraction with a catalyst containing boron oxide, at a temperature between 40) 
and 600° F., and at a pressure such that a substantial proportion of the hydrocarbon 
fraction in the reaction zone is in the liquid phase. A liquid product is obtained 
which boils substantially in the gasoline range and has a bromine number of less than 
half of that of the original hydrocarbon material. H. B. M. 


Gas, Diesel and Fuel Oil. 


1255. Patents on Gas, Diesel and Fuel Oils. E.M. Nygaard and F. M. Seger. U.S.P. 
2,333,029, 26.10.43. _Appl., 16.4.42. A diesel fuel has incorporated with it a small 
amount of the sulphur- and chlorine-containing reaction product obtained by reacting 
perchloromethylmercaptan with a compound having the general formula 


M—X,—C—X,—R 
X, 


M is selected from the group consisting of hydrogen and the hydrogen equivalent of a 
metal; X,, X,, and X, are selected from the group consisting of oxygen and sulphur; 
and R is an alkyl radical. The reaction product is present in sufficient amount to 
decrease the ignition delay period of the fuel. 


W. A. Proell. U.S.P. 2,333,817, 9.11.43. Appl., 30.9.41. Existent and latent 
oil-insoluble impurities in nitrated fuels are removed by adding a low-molecular. 
weight alkane to the oil. In this way impurities are rendered entirely oil-soluble and 
latent impurities are developed. Afterwards they are removed from the oil. 


J. H. McCracken and E. M. Nygaard. U.S.P. 2,335,953, 7.12.43. Appl., 2.5.42. 
A diesel fuel has incorporated in it a small proportion of a product obtained by the 
reaction of perchloromethylmercaptan with a compound selected from the group 
consisting of a dialkyldithiophosphoric acid, a diaralkyl-dithiophosphoric acid and an 
alkyl-aralkyl-dithiophosphoric acid. H. B. M. 


Lubricants and Lubrication. 


1256. Heavy Duty Engine Oils. R. M. Welker. Petrol. Engr, May 1944, 15 (8), 
204-208.—Engine developments have necessitated the use of additives in lubricating 
oils to improve certain properties. Four general types of additives are in common use : 
(1) Materials that increase load-carrying ability; (2) Materials that retard the rate 
of oxidation of the oil under engine operating conditions; (3) Materials that promote 
engine cleanliness, i.e., detergents; (4) Anti-foam materials. More recently anti- 
rust agents have been employed to minimize the tendency of engines to rust during 
prolonged storage. 

The desirable functions of each type of additive are outlined, and indications given 
of the types of materials used for each purpose. Further research has led to the 
development of new formul#, which include oxidation and corrosion inhibitors as 
well as detergents, thus producing detergent oils suitable for every type of bearing 
metal. : 

Five engine tests have been developed and recognized by the Co-ordinating Research 
Council to evaluate the service performance of oils, three using Caterpillar engines, 
one a General Motors engine, and one a Chevrolet engine. The special conditions 
required for each test are tabulated. 

An oil may pass some of the tests with addition of a good oxidation inhibitor only, 
but to pass all, a good detergent additive also appears necessary. The need for a single 
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laboratory test engine of adequate flexibility to perform all required tests is stressed 
and reference is made to the engine mentioned in Abstract No. 1253. Careful selection 
of base oil as well as inhibitor is essential for heavy-duty oils, and the test-engine 
results indicate that solvent refined naphthenic base oils are better suited than such 
oils conventionally refined, and that with appreciable bright stock content, oils may 
form abrasive carbon, giving rise te cutting and scratching of piston and cylinder 
walls in one of the Caterpillar tests. 

The widest application of the new heavy duty detergerr®type oils is made by the 
U.S. Armed Forces. To simplify testing, the engine tests are applied to a brand of oil. 
If the oil meets requirements, then so long as the make-up remains constant subsequent 
deliveries are only required to meet specifications in respect of conventional laboratory 
tests. Since field experience has indicated a tendency for lubricating oils to foam in 
certain engines, a foaming test has been developed and incorporated in Army specifica- 
tions. The most advanced types of detergent oils now incorporate an anti-foam 

nt. 

Special precautions are necessary when a detergent oil is used in an engine pre- 
viously operated on straight mineral oil, or the detergent action of the new oil may 
cause trouble due to its washing action on accumulated deposits in the engine or in 
the filter. A recommended procedure is described. Filters also require attention, 
since ordinary earth types may be expected to remove additives more rapidly than the 
bag or waste types. A change of filter cartridge with each change of oil is also 
advisable. R. A. E. 


1257. Heat Effects in Lubricating Films. A.C. Hagg. J. Appl. Mech., June 1944, 
11 (2), A-72—A-76.—Heat effects in lubricating films are analysed on the basis of simple 
shear of the lubricant, Reynolds logarithmic formula relating lubricant viscosity and 
temperature, and an equation relating the heat generation and heat flow in the film. 
The film-temperature dependence on velocity is determined, and the result is used to 
obtain the shearing stress and shearing rates. The formule thus derived are useful 
in analyzing the performance of oil-film bearings. Experiments have been carried 
out with measurement of shaft- and bearing-surface temperatures, as well as friction ; 
the tests support the analytical results. An approximate means for judging the import- 
ance of film heating in a given case in terms of velocity and lubricant viscosity is 
suggested. 
{It should be noted that the paper assumes 


p= ae? 
whereas the generally accepted formula is 
B 
ae? 


where » = viscosity; §@— temperature; a, 8, e= constants. The temperature 
differences involved, however, are only between 11-5 and 33-0 F., and probably the 
two formule will give nearly equivalent results.] A. H.N. 


1258. Measurements of the Adhesion Component in Friction by Means of Radioactive 
Indicators. B. W. Sakmann, J. T. Burwell, Jr., and J. W. Irvine, Jr. J. Appl. 
Phys., June 1944, 15 (6), 459-473.—In friction experiments material is exchanged 
between the sliding surfaces. A study of this transfer of material was made possible 
by the development of a radioactive tracer method by means of which one could detect 
quantities of metal as small as 10° microgram. Spherical or hemispherical specimens 
were slid over an activated base surface. After the friction experiments, the riders 
were tested for the presence of radioactive material, and the quantity of metal deposited 
on the rider was determined as a function of various parameters. A copper—beryllium 
base surface was used for all measurements reported here. For the materials investi- 
gated it was found that the amount of base metal adhering to the rider was proportional 
to the load and increased with the distance of travel. Under otherwise identical 
conditions, the amount of base metal deposited on the rider depended on surface 
finish and hardness of the rider. If the rider was harder than the base, the transferred 
material increased with surface roughness. If, on the other hand, the rider was 
softer than the base, sigface finish was found to be of secondary importance. Measure- 
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ments made with steel specimens showed that the amount of metal deposited on them 
was inversely proportional to their Brinell Hardness. For riders of different materials 
but having the same hardness and surface finish, the amount of transferred metal 
increased with the solid solubility of the base metal in that of the rider. Lubri: ation 
decreased the transfer; the reduction depended on load and, for the same load, on the 
material of the rider. The influence of lubrication was greater for smaller loads. 

A. H.N. 


1259. Patents on Lubricants and Lubrication. A. E. Calkins. U.S.P. 2,332,209, 
19.10.43. Appl., 19.8.41. A lubricating material is prepared by mixing together a 
saponifiable material, a saponifying agent, and a smal! amount of mineral oil. Rela. 
tively small amounts of the resultant mixture are heated outside of the mixing zone 
to a temperature at least as high as the saponification temperature. Afterwards it is 
recycled continuously to the mixing zone. 


A. J. Morway and J. C. Zimmer. U.S.P. 2,332,247, 19.10.43. Appl., 12.9.4. 
An anhydrous reversible grease is prepared from lubricating oil and grease-forming 
proportions of aluminium soap and a non-basic barium soap. The ratio of non-basic 
barium soap to aluminium soap varies between | : 1 and 10: 1. 


J. C. Zimmer and A. J. Morway. U.S.P. 2,332,825, 26.10.43. Appl., 21.11.41. 
A lubricant consists of an aromatic-free coastal mineral oil, 15-30% of a saturated 
fatty acid soap of an alkaline-earth metal and an oil-soluble linear olefinic polymer 
having a molecular weight between 6000 and 15,000. 


B. H. Lincoln and G. D. Byrkit. U.S.P. 2,333,871, 9.11.43. Appl., 10.4.41. A 
lubricant consists of a major proportion of hydrocarbon oil and a small proportion 
of an organo-boron ester having the formula RnB(OR’), , in which R is an organic 
radical, R’ is an organic radical containing a carboxylic ester group, and n is an integer 
less than 3. 

R. 8. Barnett. U.S.P. 2,334,239, 16.11.43. Appl., 30.12.41. A stabilized grease 
composition consists of a mineral oil, a sufficient quantity of lime soap of high-mole- 
cular-weight fatty acids to impart the consistency of grease to the oil, and a small 
proportion of a stabilizing agent. The stabilizing agent comprises a mixture of castor 
oil and an ester of a higher fatty acid and a polyhydric alcohol fromthe group consisting 
of partial esters and esters containing ether linkages. 


G. R, Gilbert. U.S.P. 2,334,549, 16.11.43. Appl., 5.7.41. Sulphur compounds 
are removed from mineral oil fractions by contacting the oil in the first place with an 
alkali metal plumbite solution under conditions designed to form lead mercaptices. 
Thereafter the oil is separated from the plumbite solution and distilled in the absence 
of steam and under vacuum to remove a sweetened product. 


E. Lieber and M. E. Thorner. U.S.P. 2,334,565, 16.11.43. Appl., 31.10.41. A 
lubricant is prepared from a waxy mineral oil and a pour-depressing amount (between 
0-1% and 10-0%) of a pdlymerization product of glycerol. The polymerization 
product is obtained by polymerizing 1 mol. of glycerol with }-3 mols. of aluminium 
chloride at a temperature between room temperature and 350° F. It is substantially 
non-volatile at 500° F. and is soluble in the waxy lubricating oil. 

B. H. Lincoln. U.S.P. 2,334,566, 16.11.43. Appl., 11.3.40. A lubricating oil has 
incorporated in it a minor proportion of a derivative of an organo-metallic compound 
having at least one carbon-metal bond and containing halogen and sulphur, both of 
which are in the organic radical. 

J.C. Zimmer and G. M. McNulty. U.S.P. 2,334,594, 16.11.43. Appl., 29.1.41. A 
lubricant consists of a mineral lubricating oil, a small proportion of an organic halide 
containing halogen in an active form, and a sufficient proportion of a resinous con- 
densation product to function as an anti-corrosive agent. 

J. Wulff. U.S.P. 2,334,738, 23.11.43. Appl., 3.6.40. A high pressure lubricant 
consists of a mineral oil to which has been added a small amount of bismuth in flake 
form. 

G. H. B. Davis. U.S.P. 2,334,996, 23.11.43. Appl., 29.6.40. A thickened lubricat- 
ing oil has incorporated in it at least 0-5% by weight of a high molecular weight, 
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substantially saturated, linear iso-olefinic hydrocarbon polymer. The addition agent 
is of plastic consistency, normally resistant to oxygen, and has a molecular weight 
above 10,000. 

J. G. MeNab, C. J. Wilson, and C. Winning. U.S.P. 2,335,017, 23.11.43. Appl., 
31.12.41. Alubricant is prepared from an oil base and a small quantity of a compound 
of the formula 


-—Rn 


Ris an organic radical, R’ is a tertiary aliphatic radical, and nis an interger. A small 
quantity of an organic containing a metal and the element sulphur is also incorporated. 

L. L. Davis and B. H. Lincoln. U.S.P. 2,335,261, 30.11.43. Appl., 21.3.38. A 
hydrocarbon oil has incorporated in*it between 0-25% and 15% by weight of a metal 
soap of an aliphatic substituted fatty acid. 

D. L. Wright and C. W. Bohmer. U.S.P. 2,335,331, 30.11.43. Appl., 14.5.41. A 
chemically resistant lubricant consists of 50-85% mineral white oil, 10-50% petrolatiuim 
(light oil-free), 0-10% of paraffin wax, and a small amount of a substantially saturated 
aliphatic hydrocarbon polymer. 

A. W. Burwell. U.S.P. 2,335,733, 30.11.43, Appl., 24.10.40. A lubricant is 
prepared from 99-25-94% by weight of a mineral lubricating oil and 0-75-6% by weight 
of an oil-soluble addition agent consisting essentially of alkyl esters of petroleum acids 
with a small content of alkaline earth metal soaps of petroleum acids. H. B. M. 


Asphalt and Bitumen. 


1260. Patents on Asphalt and Bitumen. S. M. Hijelte. U.S.P. 2,331,394, 12.10.43. 
Appl., 30.9.41. A method is described for preparing a composition of bituminous 
material and calcium carbonate filler. The bituminous material is heated to about 
150° C., and lime sludge having a particle size predominantly in the range 10-100, is 
added in such quantities that the temperature of the bituminous material is not 
appreciably lowered. In this way the sludge particles are disrupted into primary 
grains with a particle size of about ly. ’ 

J. C. Rolidiger. U.S.P. 2,332,260, 19.1043. - Appl., 30.11.39. A damp mineral 
aggregate is coated with 0-5-1% of hydrated lime and afterwards asphalt is added in 
fluid condition. The asphalt at the time of contact of the aggregate contains 1-3% 
of lead naphthenate and 1-3% of naphthenic acid. 

L. R. Fadden. U.S.P. 2,332,311, 19.10.43. Appl., 24.5.40. A coloured mastic 
flooring composition consists of approximately 208 parts by weight of an emulsified 
residual asphalt, 112 parts by weight of a slaked hydrated dolomitic lime, 1700 parts by 
weight of a river bank sand, and 50 parts by weight of a pigment per ton of the 
composition. 

V. E. Watts and P. E. McCoy. U.S.P. 2,332,542, 26.10.43. Appl. 31.7.40. A 
process is described for the manufacture of a fluid bitumen-in-water type emulsion, 
stable in storage and to fluctuations of temperature, additions of electrolytes and Port- 
land Cement. The emulsion owes its emulsification substantially to the reaction 
products of naturally occurring asphaltogenic acids and an alkali. H. B. M. 


Special Products. 


1261. Military Needs Stimulate Development of Insecticidal Aerosols. LL.D. Goodhue. 
Chem. Ind, May 1944, 54 (5), 673.—Fine dispersions (aerosols) of insecticides can be 
produced (a) by spraying concentrated solutions on to a hot plate; (b) by mechanical 
high pressure atomization; or (c) by evaporation from a solution in a liquefied gas. 
Method (c) is now in general use for military and industrial purposes, mainly in the 
form of 1-lb. dispensers which carry a solution of pyrethrum extract and sesame oil in 
Freon 12 (dichlorodifiluoromethane). The original pyrethin content (1-0%) has been 
reduced to conserve supplies and various adjuvants are being added. The spraying 
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properties of the solution are very important, it being found that with Freon 12, the 
optimum particle size is obtained when 15% of non-volatile matter is present. [py 
aerosol form pyrethrum is twice as toxic to flies as when applied in a spray, though 
the knockdown is slower. Aerosols should have many important applications jp 
future, e.g. in the control of mosquitoes and flies in factories, pests in greenhouses, 
and on outdoor garden and field crops (wKich will require a rapid settling rate) and in 
fungicides, germicides and plant hormones. C. L.G. 


1262. West Coast Synthetic Rubber Industry Unveiled. Anon. Refiner, May 1944, 
23 (5), 193-196.—A description is given of the plant designed to produce 90,000 tong 
of GR-S (Buna 8) rubber. Photographs illustrate the paper. A. H.N., 


1263. Acrylonitrile. Little Giant of the Rubber Programme. Anon. Chem. Ind., 
June 1944, 54 (6), 835.—A brief description is given of the method of manufacture of 
acrylonitrile, used in the production of Buna N ‘synthetic rubber, at the Rohm and 
Haas plant at Bristol. Pa. Ethyleneoxide is reacted with HCN to give ethylene 
eyanohydrin which on dehydration gives acrylonitrile. The plant has a capacity of 
several million pounds of product per annum, and is one of three producing acrylo. 
nitrile for 24,500 tons of Buna N. The present high cost (40 c. per lb. compared with 
18 c. per lb. for styrene) has limited the development of Buna N, although its high oil 
resistance has led to its use for self-sealing tanks, hoses, engine mountings, gloves, 
shoe soles and heels, etc. It is used in butadiene-copolymers such as Hycar OR, 
Perbunan, and Chemigrim to improve oil resistance, but its polymers cannot be used 
alone for making continuous films or castings owing to their insolubility in the monomer, 
from which they are precipitated as a finely divided solid. It has, however, great 
possibilities in the field of chemical synthesis. C. L. G. 


1264. Relative Effects of Several Base Oils Used in Livestock Sprays on the Skin of 
Cattle. F. W. Atkeson, A R. Borgmann, R. C. Smith, and A. O. Shaw. J. Econ. 
Ent., June 1944, 37 (3), 419.—The results are given of a series of tests carried out 
during two years to determine the effects of the properties of 17 different base oils in 
livestock sprays. 10 c.c. of each of 4 sprays were applied to areas of each animal for 
30 consecutive days and the skin reactions noted. It was found that all oils con- 
taining 87-5% or less unsulphonated residue gave unsatisfactory skin reactions, 
whereas all those containing 92-5% or more, with one exception, were satisfactory. 
The viscosity of the oil did not appear to be an important factor. C. L. G. 


1265. Comparative Toxicity Under Barn Conditions of Livestock Type Fly Sprays 
Made from Various Combinations of Toxic Ingredients and Base Oils. F.W. Atkeson, 
R. C. Smith, A. R. Borgmann, and H. C. Fryer. J. Econ. Ent., June 1944, 37 (3), 
428.—A review is given of published literature on the toxicity of fly sprays prepared 
from various oils and toxic ingredients, towards livestock flies, and the results given 
of a toxicity test in a dairy barn of 16 livestock sprays against houseflies, using half 
the rate of spray recommended in the Peet Grady test. The highest knockdown 
(99%) and kill (81%), was given by 5% of 20: 1 Pyrethrum concentrate plus 5°, of 
D.H.S. Activator, a similar spray but containing only 3-75% of pyrethrum giving 
figures of 96 and 77, respectively. 5% of pyrethrum without activator gave poor 
results (78 and 25, respectively). Of the single toxicants tested, Thanite gave the 
best results, 3% in different oils giving knockdowns of 92—98 and kills of 63-76, but 
in water it was less efficient (82 and 42, respectively). Lethane solutions gave good 
knockdowns (84-97), but poor kills (22-42). Of two widely used commercial sprays 
one gave a high kill (65) and a poor knockdown (41%), while the second gave a fair 
knockdown (87) but a poor kill (38%). The base oils with the lowest viscosity (32 
secs. 8.U.) gave the best knockdown, but the unsulphonated residue content did 
appear to affect the result. The results indicate that a high knockdown may be mis- 
leading, as far as final kill is concerned, and that the latter factor should be taken as 
the criterion rather than the knockdown. Cc. L. G. 


1266. Chemicals to Destroy Overwintering Codling Moth Larvae in the Soil at the Base 
of Apple Trees. M.A. Yothers and F. W. Carlson. J. Econ. Ent., June 1944, 37 (3), 
448.—The results are given of tests to determine the effectiveness of various emulsion 
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rays containing toxic materials, and of dusts in controlling overwintering codling 
moth by application to the soil at the base of apple trees in May. Of the sprays, 5% 
jichloroethyl ether in cotton seed or stove oil gave the highest kill (95-98%). 20% 
ichlorbenzene in the same oils also gave very high kills, but the toxicant is 
dificult to dissolve. 1% of nicotine sulphate or 2% of pyrethrum extract in stove 
oil gave poor kills, as did ethylenedichloride, except when used in concentrations over 
50%. Good results were obtained with 4 : 6-dinitro-orthocresol, 0-25%, 0-5%, and 
|.0% giving kills of 92, 91, and 96, respectively. Calcium cyanide and paradichlor- 
benzene dusts gave almost complete control at 4 ozs. per tree, the latter giving 96% 
control at 2 ozs. per tree. Cc. L. G. 


1267. Insecticide Testing. Part I. A. J. Cox. Soap, June 1944, 20 (6), 114.—A 
review is given of the procedures to be adopted for (a) the rearing of houseflies and the 
testing of the toxicity of fly sprays according to the Large Group Modification of the 
Peet Grady Method, (b) the rearing of clothes moths and the testing of materials for 
the moth-proofing of clothes, low volatility fumigants, repellents, and other materials 
for the control of clothes moths. Cc. L. G. 


1268. A New Dielectric for Cables. H.C. Crafton and H. B. Slade. Modern Plastics, 
July 1944, 21 (11), 90.—The value of polyethylene as a cable-insulating material is 
discussed and its general properties compared with those of polystyrene, polyiso- 
butylene, and rubber. In addition to its good electrical properties it possesses superior 
toughness, flexibility, dimensional stability, and resistance to brittleness at low 
temperature and distortion at high temperatures, extremely low moisture absorption, 
and high chemical resistance to solvents. The only limitation is that outer cable 
coverings must be applied without heating to over 104° C., thus confining such cover- 
ings to thermoplastics or self-airing vulcanisates. For high-frequency cable it is 
unequalled, but its rigidity in thick layers is a disadvantage when particularly flexible 
cables are required. Cc. L. G. 


1269. Analytical Aspects of Plastics. Part I. H. Baron. Brit. Plastics, August 
1944, 16, 339-348.—Tabulations are given of the behaviour of a number of plastics 
under various analytical procedures, including effect of heat (inflammability, colour 
and odour); fluorescence in ultra violet light; specific gravity and specific volume ; 
behaviour on dry distillation ; saponification number ; nitrogen, sulphur, phosphorus, 
and chlorine content ; and solubilities in toluene and methanol. Cc. L. G. 


1270. Tygon. Anon. Brit. Plastics, August 1944, 16, 373.—The name Tygon is 
applied to a variety of corrosion resistant synthetic products marketed by the U.S. 
Stoneware Co. and derived from modified halide polymers, new condensation resins, 
and diene derivatives. It was first developed as a liquid coating for tanks, similar to 
hard rubber, which is resistant to all acids except fuming nitric acid, all inorganic 
salts, all organic acids except glacial acetic, alkali solutions, and most hydrocarbons 
and solvents. It is also immune to the oxidizing effect of air and sunlight. Tygon 
has now been developed in sheet form for application with a special adhesive, and is 
also made in paint form for spraying, dipping, or brushing ; it air dries to a hard lustrous 
finish and is used for the manufacture of shoe soles and rubber sundries such as bath- 
mats, icebags, etc. It also has many applications in aircraft construction. 
Cc. L. G. 


Detonation and Engines. 


1271. The Combustion-Gas Turbine. F. K. Fischer and C. A. Meyer. Refiner, 
23 (5), 171-179.—Advantages of the gas-turbine cycle as compared with the con- 
ventional steam system include: (1) no boiler is used; (2) water is not required for 
the simple open-cycle system; (3) promises greater efficiency improvement at high 
temperature, and (4) high horse-power per pound output for short-lift applications. 
Present disadvantages include : over-optimism ; fuel limited to high-grade oils instead 
of low-grade oil and coal ; little field experience and need of time to complete technical 
developments in metallurgy and component parts of the gas-turbine system. To a 
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large degree, the future application of the gas turbine depends on developments jp 
the field of metallurgy, aerodynamics, combustion, and heat exchange. Present 
knowledge in these fields permits building and operating simple gas turbines for certain 
purposes. Experience with some of the simple forms of gas-turbine plants has been 
successful and encouraging. The operation of a simple cycle turbine is -described 
and illustrated graphically. Various cycle combinations are then briefly studied 
and compared. The application of the gas-turbine to various forms of power cop. 
sumers—e.g., locomotives, airplanes, ships, and power generation in general is discussed, 
In drawing conclusions it should be remembered that the cycle has only had practica| 
application in very special cases. The full possibilities of any cycle can only be evaly. 
ated from successful proof of its economy, first cost, maintenance cost, and reliability, 
The addition of elements which improve the fuel economy, and arrangements of the 
cycle for large capacities, are obtained at a sacrifice in simplicity and at a price. The 
development of the best system is expected to be costly in time and money. 
Metallurgy plays an important part in the gas cycle as the efficiency increases 
rapidly with increase in top temperature. To obtain materials suitable for operation 
at higher temperatures, the metallurgists are looking at materials similar to the non. 
forgable and non-machinable tool steels. The method of forming these alloys to shape, 
such as prevision casting to size, may revolutionize accepted methods of manufacture, 
To apply such materials their additional first cost and manufacturing cost must be 
justified. Any application of such materials must be preceded by careful tests. For 
heavy-duty apparatus these tests must extend over long periods before the designer 
can use them with safety. Careful differentiation between applications as to required 
length of life of apparatus is necessary. The fact that a piece of equipment is operated 
at 1800° F. for a life of a few hours does not mean temperatures of that order can be 
used for heavy-duty applications. A. H.N. 


BOOKS RECEIVED. 
British Standard No. 1093 : 1944.—Pitch Mastic Flooring. Pp. 13. \ British Standards 


Institution, 28, Victoria Street, London, 8.W.1. Price 2s. net. 

This specification was originally prepared at the request of the Ministry of Works 
arising from the necessity for using alternatives to the imported materials specified 
in previous specifications for the asphaltic cement, and it has now been modified 
in the light of experience. Recommendations are now given for laying pitch mastic 
floors, and the working temperatures and the time during which the material is 
heated have been amended. 


British Standard No. 1771 : 1944.—Pitch Mastic Flooring incorporating Lake Asphalt. 
Pp. 13. British Standards Institution, 28, Victoria Street, London, S.W.1. Price 
2s. net. 


This specification has been prepared to provide for a pitch mastic in which the 
binder consists of a combination of coal-tar pitch and lake asphalt. It is intended 
for use as an alternative to pitch mastic flooring as covered by B.S. 1993. 
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Oil Wkly, 24.7.44, 114 (8), 66.— 


The geological information on the 30,000 sq. ml. of territory between Point Barrow and 
the Brooks Mountains in extreme Northern Alaska suggests that this is one of the most 
promising of the undrilled sedimentary basins on the continent. However, the area is 
distant, difficult of access, lacks outcrops generally, and has only a two-month “ open 
season.” Geophysical studies do not seem practicable, and the same is true of geo- 
chemical studies. Extensive core-drilling seems necessary to locate closed structures. 

About 25,000 ft. of Mesozoic beds, mainly Lower and Upper Cretaceous sandstones 


and shales, are present. 
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The beds are well exposed and sharply folded near Cape Lisburne in the west, and on 
the Canning River in the east. There appear to be extensions of the east—west 
structural trends which characterize the Brooks Range and the De Long mountaing, 
These structural lines are expressed in the southern part of the Cretaceous basin as far 
north as the Colville River, the folds becoming more open to the north. There seem to 
be gently folded anticlines as far north as the inner edge of thé Arctic coastal plain, 
where the wedging Tertiary beds overlap the Cretaceous beneath Quaternary sands and 
gravels. 

Oil-seeps occur at four points, all near the coast. On the west side of Smith Bay, 
below Cape Simpson, are multiple seeps. il issues from the Lower Cretaceous sandy 
shale east of Cape Lisburne. 

The Lower Cretaceous appears to have both potential source and reservoir rocks, 
It is almost wholly marine. The Upper Cretaceous is mainly non-marine. 

It is believed that in the area north of the Brooks Range the Cretaceous and 
younger beds show a general northerly dip, which decreases to the north, and there isa 
possibility of a reversal of the regional dip some distance inland from the northern 
coast, thus reducing the depth to the Cretaceous in the coastal area, and making it 
possible that much of the Upper Cretaceous has been eroded, thereby making the oil- 
bearing Lower Cretaceous nearer the surface. This would also account for the seepages 
which are most likely from the Lower Cretaceous. The Cretaceous beds reported at 
Wainwright and Point Barrow do not show the coal beds which should be present if the 
beds are of Upper Cretaceous age. G. D. H. 


1273. Wells Completed in the United States in Week Ended July 22,1944. Anon. Oil 
Wkly, 24.7.44, 114 (8), 71.—384 field wells and 87 wildcats were completed in U.S.A. 
in the week ended 22nd July, 1944, 246 of the former and 12 of the latter finding oil, 
while 40 of the former and | of the latter found gas. 

The completions are summarized by States and districts. G. D. H. 


1274.* Possible Future Oil Pools of Pennsylvania. R.E. Sherrill. Oil Gas J., 29.7.44 
43 (12), 129.—The shallow oil possibilities of Pennyslvania are in the Upper Devonian 
and younger sands, and all commercial production to date has been from these. The 
pools are of the stratigraphic type with porosity pinch-outs in sands. The Permian, 
Pennsylvanian, and Mississippian sands in the upper part of this series are little known, 
although penetrated by tens of thousands of wells. Except where productive, the 
data on these sands has either been lost or has not been assembled and analysed. In 
the south-west some of the upper sands, like the Berea and Big Injun, have produced 
much oil, and at times yield small new pools. Many of the producing areas are only a 
few hundred acres in extent. 

At present the Venango, Warren, Bradford, and other Upper Devonian sands are 
much better understood than shallower or deeper horizons, because of the intensive 
work by the State Geological Survey. It appears that prospecting along the trends 
and in gaps in producing areas in each shallow sand has been thoroughly done, but it is 
still possible that pools may be found in these sands. The Venango Second Sand- 
Nineveh belt is a beach sand with continental deposits at that horizon to the south-east 
and north-west, where productive off-shore bars like those of the Third Venango might 
lie, and it has been little prospected below the Berea. In other places weils have 
stopped short of potential shallow horizons, giving a false picture of dry-hole density. 
There has been failure to correlate sands correctly. Some sands offset, and prospecting 
has not followed this offset, but has prolonged the original trend. The Devonian sands 
become progressively lower stratigraphically to the east and south-east. 

The deeper possibilities of the Oriskany and older horizons are even less well known 
than those of the shallow horizons. These rocks have produced much of the oil in 
Kentucky, and less in Ohio; only gas has been produced from them in Pennyslvania. 
There seems little to commend them as oil-bearing in Pennsylvania. It is, however, 
unwise to conclude that rocks below the Oriskany can only produce gas because the 
Oriskany is primarily a gas sand. Questions of porosity, permeability, and the 
occurrence of dry gas only at depth are involved. The shallow Venango sands are soft, 
porous, and permeable in the productive areas, while they are very “ tight’’ and 
quartzitic elsewhere. There appears to be a direct relationship between grain size and 
porosity; depth does not affect it. Rocks of the same age (Ordovician) as the deepest 
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considered, and apparently lithologically similar, are porous and permeable, and highly 
roductive of oil in the Mid-Continent at depths as great as considered here, and in 
folds as strongly compressed as in Pennsylvania. Unconformities are known to be 
associated with the deep limestones here, and in the Mid-Continent such conditions are 
major causes of limestone porosity. Flows of water and gas have been found in the 
deeper horizons penetrated in parts of western Pennsylvania and eastern Ohio. A 
ular porous dolomite (Lockport or Newburg) in the Niagara limestone has so far 
proved discouraging, although it has given oil commercially in Kentucky, and gas with 
alittle oil in Ohio. In north-west Pennsylvania, salt water, gas, and shows of oil are 
reported in it from several wells. The Lockport’s stratigraphic setting is comparable 
in many respects with the prolific Permian dolomites of West Texas and south-eastern 
New Mexico. 

The Medina has gas-shows at widely scattered localities in western Pennsylvania, 
and it produces much gas with some oil in New York and central Ohio. In western 
Pennsylvania it may be lenticular, and its depth may be 3000—12,000 ft., depending on 
the area. 

The Ordovician is marine, and few wells have reached it in Pennsylvania. There are 
several horizons of possible production. A well in Erie County had an oil;show in the 
Trenton, which formation produces oil and gas in north-east Ohio and in Kentucky. 
Over much of north-west Pennsylvania its depth may be 4500-9000 ft. The Erie 
County well had a gas-, oil- and brine-show in the St. Peter sand, which is apparently 
cut out by an unconformity in central Pennsylvania. The Beekmantown massive, 
cherty dolomite has not been reached by any well. 

It is possible that slight features in the shallow rocks of Pennsylvania may overlie 
complex fault-blocks as in the Mid-Continent area, and hence the deep Ordovician 
possibilities of Pennsylvania require some consideration. G. D. H. 


1275.* Drilling Forecast: Sharp Increase Indicated. H. 8S. Norman. Oil Gas J., 
29.7.44, 43 (12), 132.—The U.S. oil industry proposes to drill 14,985 development and 
exploratory wells in the second half of 1944, a programme exceeded only by the 15,122 
completions of the first half of 1937. The proposed drilling totals 52,779,673 ft. of hole, 
44°, more than in the first half of 1944. The stripper-well subsidy has caused many 
companies in the eastern area greatly to increase their drilling programme as compared 
with the first half of 1944. The general increase is higher than is usual for the second 
half of a year, and most of the increases above normal expectations are in the south- 
west and in California. 

63% of the completions are expected to be rotary wells, with a total footage of about 
40,000,000 ft., and the rotary rigs are expected to be used almost exclusively in the 
deeper areas. 

In the first half of 1944, about 16% of the completions were exploratory wells. In 
the rest of the year nearly 17% of the planned wells are exploratory wells. 

Tables compare by States and districts drilling in the first half of 1944 with that 
planned for the second half, and give drilling data for the two halves of 1943. The 
data include the types of rigs, numbers of exploratory and field wells, and the footage. 

G. D.H 


1276.* Well Completions Increase 30 per cent. First Half of 1944. C.J. Deegan. Oil 
Gas J., 29.71.44, 43 (12), 135.—Including input wells, 11,356 wells were completed in 
U.S.A. during the first half of 1944, 30-2% more than in the same period of 1943. New 
York, Pennsylvania, Ohio, and West Virginia accounted for 3437 completions, and 
1822 of these were in the Alleghany-Bradford secondary-recovery area. Texas had 
2619 completions, California 970, Kansas 897, Illinois 831, and Oklahoma 800. 

1745 wildcats were completed during the first half of 1944, 15:8% more than in the 
same period of 1943. 

In the 9 major producing States, oil-well completions increased by 45%, gas-well 
completions by 34-3%, and dry holes by 12-2%, a consequence of concentrating drilling 
in proven areas. In the Gulf Coastal region exploratory drilling was 19-5% above the 
1943 level, with a slightly diminished discovery ratio, 1 in 5 wildcats finding production. 
The most promising discovery in South Louisiana seems to be Cankton. 

Development at Heidelberg in Mississippi is accelerating, and in the second half of 
1944 the Eucutta field will see fairly substantial development. 104 wildcats were 
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completed in West Texas during the first half of 1944, 14 finding oil. The most impor. 
tant discovery was probably North Monahans (south Winkler County), which produces 
from the Clear Fork. A new San Andres limestone pool was opened in Hockley 
County. Lea County, New Mexico, had 2 discoveries, 1 in the San Andres limestone 
between the South Lovington and Vacuum pools, and the other in an Upper Permian 
sand between the North-east Lea and East Lusk pools. There were no wildcat strikes in 
the Texas Panhandle, but West Central Texas had 5 discoveries, the most noteworthy 
being in the Strawn, 1 ml. south of Novice in Coleman County. 

The Hildreth field of North Central Texas now covers 3000 acres, and is likely to 
extend. Production is from the Bend conglomerate and Simpson pays. Two dis. 
coveries in Cooke County seem disappointing. The Wynn pool of eastern Clay County 
has 4 good Mississippi limestone wells. 

South of Tyler in East Texas a well has flowed 40-gravity oil from the Coquina lime. 
stone of the Lower Glen Rose at 9865-9960 ft. The Pettit and Travis Peak have yet 
to be tested. 

Four new oil-fields have been found in California, a deeper oil zone at Buena Vista 
Hills, and 4 gas-fields. Rapid development of the new pay at Buena Vista is expected, 

Twenty-seven producers were completed at Elk Basin in the Rocky Mountain area, 
and Oregon Basin had 14 oil-wells and 3 dry holes. In Montana completion activity 
was concentrated in the Cut Bank and Kevin-Sunburst areas. In Wyoming, 4 
discoveries were made in the Tensleep, 1 in the Dakota, and 1 in the Muddy. 

Thirty-three new pools were opened along the Central Kansas Uplift. The West 
Edmond field shows signs of becoming a major field, and is 9 ml. long and about 2 ml. 
wide. A wildcat in McClain County has raised hopes of developing Wilcox production 
in the Anadarko Basin. - 

Illinois development has been only slightly better than in the first half of 1943. Five 
pools were opened (Mount Erie North, Maple Grove, Keensburg South and Hoodville 
East). 

Tables give by States and districts summaries of the wildcat and field completions in 
U.S.A. in the first half of 1944, and a comparison of the first halves of 1943 and 1944. 

G. D. H. 


1277.* Production Increases 100,742,000 bri. C.J. Deegan. Oil Gas J., 29.7.4, 43 
(12), 137.—810,512,000 brl. of oil was produced in U.S.A. in the first half of 1944, 
100,742,000 brl. more than in the same period of 1943. Texas gave 94,373,000 br!. of 
the increase, California 11,293,000 bri. Gains in Louisiana and New Mexico were 
more than offset by losses in Kansas, Mississippi, Illinois, and Oklahoma. 

Stocks of crude oil have shown a fairly steady decrease since the beginning of | 944, 
Marked increases in output in the near future seem practicable only in Texas and 
California, although numerous other areas show promise for the future. Mississippi, 
Wyoming, and Oklahoma are among these. Kansas’ production is about 10% below 
the 1943 level. The decline of the past three years in Illinois has been checked, and this 
State may have a slight production increase in the second half of 1944. 

At present California is producing about 850,000 brli./day. Buena Vista Hills has 
prospects of raising its output by 10,000-25,000 brl./day by the end of the year, and a 
25,000-brl./day increaso seems possible at Elk Hills. It seems likely that the total 
Texas production for the last half of 1944 will average 2,095,000 brl./day, with produc- 
tion about 2,140,000 brl./day at the end of the year. Production from the whole of 
U.S.A. will probably average 4,730,000 brl./day at the end of the year. 

Tables give the U.S. production by States in the first half of each of the years 1943 
and 1944, and during 1939, 1940, 1941, 1942, and 1943; the Texas production in the 
first half of 1943 and 1944 and the daily average output in the different parts of Texas 
in the first half of 1944, with estimates for the second half. G. D. H. 


1278.* Summary of June Completions. Anon. Oil Gas J., 29.7.44, 43 (12), 229.— 
2345 wells, including 200 service wells, were completed in U.S.A. during the five weeks 
ended Ist July, 1944. 1177 found oil and 323 found gas. The total footage was 
7,511,320 ft. 

The completions are analysed by States and districts, with the numbers in different 
depth ranges, and other information. ee A 
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1279." Wildcat Completions and Discoveries. Anon. Oil Gas J., 29.7.44, 43 (12), 229. 
—During the week ended 22nd July, 1944, 97 wildcats were completed in U.S.A., 13 
finding oil and 1 gas. 2019 wildcats have been completed during 1944 to the above 
and 1706 have been dry. 

The wildcat completions are summarized by States and districts for the week ended 
22nd July, 1944, and for 1944 to-that date. G. D. H. 


1280. Montana’s Newest Discovery of Particular Significance. E.8. Perry. Oil Wily, 
31.7.44, 114 (9), 34. —Oil was discovered on the Gage dome of Montana in August, 1943, 
in the Upper Mississippian Amsden limestone, at a depth of 5960 ft. The discovery 
well went to 7490 ft., 50 ft. into the Madison, but did not find any oil-showings in that 
formation. A second producing well was completed 1} ml. to the north-east, and a 
date, third $ ml. to the north-east. 

The 8 fields of the plains area along the mountain front in central Montana gave 
nearly 8,000,000 brl. of oil in 1943, 6,000,000 brl. coming from the Lower Cretaceous at 
Cut Bank. Kevfn-Sunburst produces from the Madison at depths of 1400-1600 ft. 
Elk Basin produces from the Upper Cretaceous in small amounts, and from the Ten- 
sleep at 4900 ft. Minor oj] shows have been found in the Ordovician and Devonian at 
Dry Creek. The Big Snowy yields black oil at Devil’s Basin on a pronounced anticline. 

The Gage field is associated with the Big Snowy-Porcupine uplift, which has steep 
structural slopes on the north and south. Igneous intrusions are present. Cat Creek 
is at the top of the northern steep slope; Devil’s Basin is at the top of the southern 
steep slope, but has yielded little oil; the Gage dome is a minor flexure about half-way 
down the steep southern slope of the uplift. The width of the terrace area is about 5 
ml., and its length 20 ml. The structural closure is about 200 ft. At Gage the 
Jurassic rests on the Mississippian, and there is an unconformity within the Mississip- 
pian. Thus there is 215 ft. of oil-producing Amsden limestone between two unconformi- 
ties. The Amsden is porous and gas-bearing on the Ingomar dome, 50 ml. east of Gage. 
It is also porous along the Wyoming border 100 ml. to the south. It is possible that 
the oil accumulation at Gage may be due as much to porosity changes as to structural 
conditions. The Gage dome may be underlain by a deep-seated fault. 

The development of porosity in the Amsden at Gage may be related to the extensive 
erosion surface immediately above the limestone, but such a relationship does not hold 
elsewhere in this general area. The Gage dome is the first anticlinal fold outward from 
the Bull Mountain syncline. 

Structural maps and a cross-section are included. _ G. D. H. 


1281. Wells Completed in the United States in Week Ended 29th July, 1944. Anon. 
Oil Wkly, 31.7.44, 114 (9), 53.—444 field wells and 103 wildcats were completed in U.S.A. 
in the week ended 29th July, 1944. 306 of the former and 13 of the latter found oil, 
while 35 of the former and 2 of the latter found gas. The completions in the above 
week are summarized by States and districts. G. D. H. 


1282.* California Drilling Campaign Will Continue Vigorous in Postwar Era. L. P. 
Stockman. Oil GasJ., 5.8.44, 43 (13), 32.—Production at the end of 1944 in California 
should be around 900,000 brl./day, considerably above present levels, due to increased 
development work at Elk Hills, Santa Maria Valley, Paloma, and elsewhere, but it is 
expected that Elk Hills, producing 65,000 brl./day, will be closed in at the end of the 
Japanese war or soon after. 

By the end of the war, the crude and refined stocks in California will be down to 
rock bottom, giving about 125,000,000 brl. of empty storage which can be used as a 
stabilizing factor for several years, provided that refined-oil prices are high enough to 
permit the accumulation of stocks. 

Development work. will have to be continued vigorously for several years to offset 
the normal decline and to cushion the abrupt shut-down of Elk Hills. Secondary 
recovery and more efficient production methods will be applied, but developments of 
this type require several years to reach maximum efficiency, and this work calls for 
high prices. 

About 2000 new wells will be completed in 1944, more than twice the annual number 
in several years before hostilities began. 
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Present plans contemplate the immediate shipment of about 25,000 br. of crude per 
day by rail from Texas to California, with an increase to 40,000 brl./day if possible, 
The cessation of hostilities in Europe will probably not greatly affect the Californian 
oil industry, although refined oil will then be diverted from other areas to Pacific 
operations, and should alleviate conditions in California. G. D. H. 


1283.* Geologic Aspects of Wyoming and Outlook for Development. P. La Fleiche, 
Oil Gas J., 5.8.44, 43 (13), 38.—Wyoming has nine great intermontane basins, around 
the edges of which are the known oil- and gas-fields. The interiors of these basins are 
relatively untested by drilling, although it is believed that they possess oil and gas 
accumulations. In the north-east is the Powder River Basin with the Osage, Mule 
Creek, Lance Creek, Big Muddy, Salt Creek, and Billy Creek fields. To the south is the 
Julesberg (Denver) Basin, and, possibly excepting Horse Creek, this has not yet pro. 
vided commercial oil- and gas-fields. West of the Julesburg Basin lies the Laramie 
Basin, with several fields in its western part, and on the north-west of this basin are the 
Hanna-Carbon Basins with the Allen Lake gas-fields, and a smalé oil-field on the 
dividing ridge. The Green River Basin covers most of south-west Wyoming, but this 
is split by an anticlinal arch into subsidiary basins (Bridger and Great Divide, which 
includes the Red Desert Basin and the Washakie Basin). Oil- and gas-fields are known 
in each of these subsidiary basins, and a gas-field occurs on one of the dividing uplifts. 

The Wind River Basin is in central Wyoming, and possesses a number of oil- and 
gas-fields. The Big Horn Basin of north-west Wyoming has numerous anticlines and 

33 oil- and gas-fields. 

Beginning in the Cambrian, Wyoming has been mainly submerged by oceans and 
inland seas, with occasional fresh-water conditions, shallow lakes, and intervals of 
erosion. Not until the late Cretaceous and the Tertiary were extensive continental 
deposits formed; they totalled 30,000—50,000 ft. in their maximum development. 
Diastrophism began in late Cretaceous times, and became strong in early Tertiary times, 
when it created the principal mountains and basins now known. Erosion has exposed 
pre-Cambrian in the mountain cores. 

Salt Creek is Wyoming’s foremost field. The producing area covers 20,500 acres, 
and has 2383 wells. Production comes from the Shannon sand, Niobrara shale, First, 
Second, and Third Wall Creek, Muddy, Dakota, Fuson, Morrison, Sundance, and 
Tensleep sands. The cumulative production is over 308,000,000 brl., some 230,000,000 
brl. having come from the Second Wall Creek sand. The Lance Creek field has given 
over 56,000,000 brl. of oil, Grass Creek over 32,000,000 brl., and Big Muddy over 
28,000,000 brl. The Oregon Basin field has produced black oil from the Madison, Ten- 
sleep, and Embar to a total of over 25,000,000 brl. Production at Lost Soldier is from 
the Frontier, Dakota, Sundance, and Tensleep, and amounts to 27,000,000 bri. The 
current recovery, omitting that of the Tensleep, amounts to over 60,000 brl./acre. 
LaBarge was the first Wyoming field to yield Tertiary oil. 

Oils from Jurassic and younger beds are paraffin to mixed base, of 30—70° A.P.I. 
gravity, and with less than 0-5% of sulphur. Heavy black oils are obtained from older 
beds, and they are mixed to naphthene base, of 14-30° gravity, with sulphur up to 4%. 

In December, 1942, Tensleep oil was discovered in the old Elk Basin field, opening a 
new major pool. Initial outputs from these wells range 1000-6000 brl./day, from a 
200-ft. saturated sand section. It is estimated that about 5000 acres will prove 
productive, giving a reserve of the order of 200,000,000—300,000,000 brl. 

Early in 1944 the Winkleman dome (Fremont County) was discovered. Oil was 
found in the Embar and Tensleep, only the latter now being produced. The Steam- 
boat Butte field, also a new discovery, produces from the Tensleep. Gebo yields oil 
from the Embar. Embar and Tensleep oil production has been found in the Little 
Buffalo Basin gas-field. Other new discoveries are Wagonhound, Cooper’s Cove, 
Golden Eagle, and Spence. 

At the beginning of 1942 Wyoming’s reserves were estimated at 514,000,000 br., 
but present reserve estimates amount to 750,000,000—1,000,000,000 brl. Up to the 
beginning of 1944, Wyoming had produced about 597,000,000 brl. of oil, and 
1,000,000,000,000 cu. ft. of gas. The present production is about 95,000 brl./day. 

Many ideas regarding oil accumulation and trapping in Wyoming have been exploded : 
that the closure must exceed 1000 ft. to retain oil against flushing; that the Dakota 
was a blanket sand containing water only; that if the Frontier sands were barren, 
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production could not be expected below that horizon; that the Tertiary could not 
produce; that stratigraphic traps were unfavourable for oil accumulation ; and that 
some structures were too badly faulted or even too large to produce. G. D. H. 


1284.* Wildcat Completions and Discoveries. Anon. Oil GasJ., 5.8.44, 43 (13), 108.— 
90 wildcats were completed in U.S.A. in the week ended 29th July, 1944; 11 found 
oil, 1 gas, and 1 distillate. Up to the 29th July, 2109 wildcats had been tompleted 
during 1944, 1783 being dry. 

The results of wildcat completions during the above week and during 1944 are 
summarized by States and districts. G. D. H. 


1285. Possibilities for Oil and Gas in Tennessee. K.E. Born. Oil Wkly, 7.8.44, 114 
(10), 54.—Oil-seeps were known in Tennessee a century ago, and the first commercial 
oil production was obtained in 1866 at Spring Creek in southern Overton County. 
Since then sporadic drilling has located small, often short-lived fields. The deepest 
production was less than 2000 ft. 

In East Tennessee there are pre-Cambrian, Cambrian, Ordovician, and Silurian beds, 
which are generally so intensely folded and faulted as to preclude the chance of finding 
oil and gas in commercial amounts. - In the Cumberland Plateau there are Pennsy!- 
vanian sandstones, shales, and coals, and Upper Mississippian limestones, shales, and 
sandstones, with a general east and south-east dip. Most of the drilling on the 
Cumberland Plateau has been in the northern part, where oil was found in Chester 
limestones in 1915, 5 ml. north-west of Oneida. In 1916 oil was found in Mississippian 
limestones at Glenmary in south-west Scott County on a faulted east—west anticline. 
Oil was discovered along Boone Camp Creek in Morgan County in 1924, in the Lower 
Mississippian Fort Payne formation, probably trapped by porosity conditions. Near- 
by, at Seabolt and Coon Hollow, pools were opened in Mississippian limestones, and 
wildcats have found gas in Middle and Lower Mississippian beds. Some surface work 
and a little drilling have been carried out in the northern part of the Plateau. 

The Highland Rim encircling the Nashville Basin is capped by Middle and Lower 
Mississippian beds. Several pools have been discovered in the north-west part of the 
Highland Rim, the more important including Celina, Peterman Bend, Fox Springs, 
Mitchell Creek, Spurrier, and Riverton. Production has generally been from the 
Ordovician (Trenton, Black River and Stones River groups), but in one case the Lower 
Mississippian yielded oil. Shows have been found in the upper part of the Knox dolo- 
mite group. Small gas-fields have been developed in the eastern part of the@lighland 
Rim in fissured Ordovician limestones. A little oil has been obtained from Silurian 
dolomitic limestones in the northern part of the Highland Rim. Structure seems to be 
important in controlling oil accumulation in the Highland Rim. 

The Nashville Dome is the major structure in the Central Basin, where Ordovician 
and Silurian rocks outcrop. Only a little oil and gas have been found. 

Most of Western Tennessee belongs to the Gulf Embayment where Palzozoic rocks 
are covered by Upper Cretaceous and Eocene beds. Ordovician to Mississippian beds 
outcrop along the Tennessee River, and the major structural feature of this area is a 
general north-south upwarp. The Upper Cretaceous and Tertiary beds dip gently 
westwards, and surface mapping is difficult. Geophysical prospecting seems desirable. 
Oil and gas shows have been found in Upper Cretaceous and Palwozoic rocks. 

Lists are given of the oil- and gas-fields in Tennessee, with pertinent data, and a map 
and generalized columnar section are included. G. D. H. 


1286. Wells Completed in the United States in Week Ended 5th August, 1944. Anon. 
Oil Wkly, 7.8.44, 114 (10), 75.—286 field wells and 88 wildcats were completed in U.S.A. 
in the week ended 5th August, 1944. 185 of the former and 12 of the latter found oil, 


while 13 of the former and 3 of the latter found gas. 
The completions are analysed by States and districts for the above week. 
G. D. H. 


1287.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 12.8.44, 43 (14), 126. 
—During the week ended 5th August, 1944, 96 wildcats were completed jn U.S.A., 7 
finding oil and 3 finding gas. The corresponding cumulative totals for 1944 to the 
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above date are 2205, 244, and 72, respectively, and there have been 20 distillate 
discoveries. The completions are analysed by States and districts. G. D. H, 


1288. Critical Shortage of Oil Supply Dooms Germans to Defeat. Anon. Oi! Wily, 
14.8.44, 114 (11), 26.—The advance of the Russians into the Sambor-Boryslaw oil. 
producing region, and Allied bombing of refineries and synthetic oil-plants in Nazi. 
held Europe have created a critical oil-supply situation for the Germans. Germany 
no longer has sufficient oil even to fight a defensive war for any length of time, for this 
would require 300,000 bri. of finished oils per day. The current supply may be only 
about 167,000 bri./day. Reserves may have been accumulated in periods of little 
military activity, but such stocks must have been heavily drawn upon. 

In 1943, the Polish fields gave 5-5% of all European crude-oil production outside 
Russia, providing 9600 brl./day of the Axis-Europe total of 175,000 brl./day. The 
Polish output was about 2-8% of the production of all oils in Nazi Europe. 

Tables give estimates of the crude and synthetic-oil production in the various 
countries of Nazi-Europe in 1943, and estimates of the minimum German requirements 
for waging war, and the deficiency following upon the heavy bombings of recent 
months. G. D. H. 


1289. Wells Completed in the United States in Week Ended 12th August, 1944. Anon. 
Oil Wkly, 14.8.44, 114 (11), 67.—383 field wells and 88 wildcats were completed in 
U.S.A. in the week ended 12th August, 1944. 264 of the former found oil and 19 
found gas, while 13 of the latter found oil and 3 found gas. 
The completions results are analysed by States and districts for the above week. 
G. D. H. 


1290. Completions Reach Highest Rate Since Curb of Drilling after Pearl Harbour. 
Anon. Oil Wkly, 14.8.44, 114 (11), 60.—During July 1944 well completions in U.S.A. 
averaged over 500 per week. In April, 1944, the rate was approximately 400 per week. 
States which have contributed markedly to this sharp rise are Oklahoma, Kansas, 
Arkansas, Illinois, Michigan, Pennsylvania, and New York (40-50% increase). 
Mississippi's rate of completions has been doubled. 

The expansion in drilling is due to better supplies of rigs and drilling equipment, 
and stimulation of field development and wildcatting by crude price subsidies. 

The July completion rate was the highest since February 1942. 13,245 wells were 
compl in the first seven months of 1944, 30-1% more than in the corresponding 
period of 1943. The main gains over 1943 were in California, Kentucky, South 
Louisiana, Mississippi, Montana, New Mexico, Oklahoma, West Virginia, and Texas 
(over 40%). The July and cumulative completions for 1944 are summarized by States 
and districts, giving the types of completions, footage, numbers of rigs in operation at 
the beginning of August 1944 and some comparative figures for 1943. G. D. H. 


1291.* The Structure Diorama. F. Squires. Oil Gas J., 19.8.44, 43 (15), 86.—When 
several sands produce in a field, a single map often does not show the outline and 
extent of each producing horizon clearly, and it may be preferable to draw a separate 
map for each horizon. If each of these maps is transferred to a sheet of glass and 
marked in a distinctive colour, the sheets of glass can be superimposed in a frame, thus 
showing the plan relationships of the different sands, although not the structure. An 
effort has been made to display structure by the use of contours on the glass sheets, 
with colours for different levels to give by tone differences the effect of modelling. 
However, this cannot be applied to more than one horizon at a time because of the 
opacity of the paint. 

A peg model was built showing the different producing horizons, and nitro-cellulose 
plastic was filled into the upper surface of the lower stratum. A grid was marked on 
this surface in a distinctive colour, and more plastic was put on to fill up to the next 
stratum. On this second surface a grid was drawn in a different colour. This method 
was continued to give a series of surfaces with coloured grids within a solid block. 
However, on hardening, shrinkage, of the plastic destroyed the accuracy of the 
modelling. 

Finally a model of horizontal superimposed glass sheets was employed. Each sheet 
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nted a single contour level, and different colours were used for marking the 
contours of the various horizons. The top sheet was marked with topographical 
features, and the model was electrically illuminated from below. G. D. H. 


1292.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 19.8.44, 48 (15), 135. 
—89 wildeats were completed in U.S.A. in the week ended 12th August, 1944, 11 
finding oil, 1 distillate, and 3 gas. Up to that date 2294 wildcats had been completed 
during 1944, and 1943 of them were dry. 

The results of the completions are analysed by States and districts for the above week, 
and for 1944 to the same date. G. D. H. 


Drilling. 


1293." Drilling Precautions Adopted to Ensure Hole Protection in Heidelberg Field. 
N. Williams. Oil Gas J., 11.5.44, 43 (1), 111-112.—The development of.this new field 
in Mississippi is given, followed by drilling practice adopted in it. No major problems 
have as yet arisen, but one gas blow-out is studied in some detail. Casing and cement- 
ing programmes are given. Mud control is somewhat conplicated by the fact that there 
is quite a bit of limy shale which contaminates the mud. As in the case of the surface 
hole, there is also much sand, and, except for the Eutaw, which contains the producing 
section, the formations do not make good mud. Purchased drilling clays and bentonite 
generally must be used. These are treated with tannic acid, caustic and other chemi- 
cals to control their viscosity and water loss characteristics. The viscosity carried can 
be slightly lower than that required for effective drilling of the surface hole. Particu- 
lar attention, however, must be paid to reducing the water loss as low as possible for 
drilling the Midway shales and the remainder of the hole. The possibility that gas 
pressures may be encountered in the Selma chalk, such as occasioned the blow-out in 
the Sun Oil Co. well, with the added potential hazard of sands above the Selma chalk 
having become charged, may complicate mud control. Because of lower pressure in 
the deeper formations, including the producing sands, and the likelihood of losing 
circulation, it has been desirable and necessary to hold weight of mud to a minimum, 
never over 9-8 Ib. Now, if higher mud weights are to be required to control gas 


pressures in the upper formations, prevention of lost returns may become a problem. 
A. H.N. 


1294.* Coring With a Reverse-Circulation Rig. L. Finch, Jr., and W. M. Elias. Oil 
Gas J. 3.6.44, 43 (4),49. Paper Presented before American Petroleum Institute-—See 
Abstract No. 1188. A. H. N. 


1295.* Problems in Drilling Through Steeply Dipping Formations. E. H. Short, Jr. 
Oil Gas J., 10.6.44, 43 (5), 61.—Steep formation dips and highly faulted condition 
existing in the recently developed deeper sand producing area on the Vinton dome 
flank, Calcasieu Parish, Louisiana, have presented s number of drilling problems, chief 
of which was a crooked-hole hazard. These are briefly discussed. A. H. N. 


1296.* Geometrical Orientation of Cores. P.Subkow. Oil Gas J., 10.6.44, 43 (5), 79. 
—After giving a brief résumé of the usefulness of knowing the orientation of cores, the 
author describes a new method of determining the dip of cores from geometrical 
properties of deviated cores. Two cores are required to be taken in the formation 
whose dip is to be determined. The core axis should differ either in direction or in 
inclination, er be different in both direction and inclination. Both cores may be taken 
from the formation, or one of the cores may be taken from a parallel stratum. The 
direction and inclination of the cores when taken must also be known. This,may be 
determined by an orientated single shot or by well survey of the hole where the cores 
aretaken. The method also requires the apparent dip of the core stratum in each core. 
This may be determined from the cores themselves, as is conventional. The steps of 
the method are as follows : (1) Both cores are orientated by placing the core axes in the 
direction and inclination determined for each by the well-survey or single-shot deter- 
mination. (2) The cores are each rotated about their respective axes until the core 
strata are parallel. (3) The direction of dip and the angle of dip of the core strata are 
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determined when in their parallel positions. A diagram illustrates the principles 
involved and photographs show the instrument in different phases of the operations 
necessary. Examples are given in detail to show the method. A. H.N, 


1297.* Radiographic and Magnetic Inspection Reduces Equipment Failure. EF. H. 
Short, Jr. Oil Gas J., 8.7.44, 43 (9), 135.—Failure of equipment due to causes other 
than fatigue are often prevented by means of radiographic inspection. Many manu. 
facturers are using this type of inspection on castings before the machine work is done, 
thus saving the machine time which would otherwise be wasted if defects were found a 
short distance below the surface during the machining operation. These manufacturers 
feel that the radiographic method of inspection is superior to the conventional hydro. 
static test to which valves, christmas-tree connections, and pressure vessels are 
subjected as a final test, since a piece.of equipment might withstand the hydrostatic 
test and still fail through a hidden defect after only a short period of operation. Such 
falures are due to the action of corresion or erosion, or a combination of the two, in the 
vicinity of a defect which did not show up during the pressure test. Even in cases 
where high-pressure equipment performs its duties with no defects at all, extremely bad 
conditions of corrosion and erosion might seriously weaken the equipment, and for this 
reason some operators have had such equipment tested to minimize the possibility of a 
dangerous failure. 

The theory and [practice of magnetic and radiographic methods of inspection are 
given. Examples illustrating the methods in some detail are given. A. H.N. 


1298. Electrical Well Logging. Part 1. H.Guyod. Oil Wkly, 7.8.44, 114 (10), 38.— 
A general study of requirements of well-logging methods is made, followed by a brief 
description of the various methods available—i.e., acoustic, chemical, electrical, gravi- 
tational, intake, magnetic, mechanical, optical, radioactive, seismic, and thermal. 
Some of these are further classified into sub-sections. Tables then give the chief 
characteristics of the methods and of the suitability of different methods for detecting 
particular properties. 

The paper ends with a discussion of possible improvements. Research on the 
electrical properties of rocks might lead not only to better methods of interpretation of 
the present logs, but also to novel techniques which could offer a better solution of the 
problem of logging. The most important of these problems is probably that of a 
positive detection of permeability, whether the porous beds carry water or petroleum. 
If this information were available, the danger of passing up oil-sands would be con- 
siderably minimized. Sands, sandstones, and lime have physical properties so different 
from those of non-porous beds that it is difficult to believe that their detection is not 
possible by physical methods. The answer might not be the making of one single 
measurement, but possibly several of them which would be interpreted simultaneously. 
A long step forward for the solution of this problem has been made recently, with the 
introduction of the neutron log (artificial radioactivity), interpreted simultaneously 
with a gamma-ray log (natural radioactivity). There is good evidence that the 
simultaneous interpretation of these two logs can sometimes locate porous beds where 
other methods failed. 

If a really reliable method of identifiying the fluid content could be developed also, 
well logging would, of course, almost achieve perfection. The fairly good knowledge 
we have now of the resistance of the ground leads us to believe that this technique will 
never be completely successful for the determination of the fluid content of porous 
formations, even when used in conjunction with permeability curves. There will 
always be cases where the interpretation will be doubtful or erroneous. The introduc- 
tion of more resistance curves cannot solve the problem. In fact, the shortcoming lies 
in the specific resistance of the formations themselves, and not in how the resistance 
measurement is carried out. A satisfactory answer to the problem of the fluid content 
seems, therefore, to be the measurement of a different property. Offhand, nuclear 
physics seems to offer the best possibilities for the solution of this problem. A. H. N. 


Production. 


1299.* Increased Oil Recovery by Gas Injection from Old Producing Sands at Salt Creek. 
N. Williams. Oil GasJ., 18.3.44, 48 (2), 57-58.—Benefits to be derived by injections of 
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into old producing sands facing early depletion of pressures are demonstrated in 
the results of such a project in the Salt Creek field. The present rate of injection into 
the two sands concerned is approximately 20,000,000 cu. ft. daily. As a result of the 
project, started in 1926, average pressure has declined less than 3 lb. during the past 
10 years, and daily oil withdrawals are being sustained at a rate estimated at double 
that which would otherwise be possible. Oil-production practices are designed to 
obtain the most effective recoveries consistent with the gas-injection programme. 
Most of the wells were completed with 7-in. casing for the oil-string with 2-in. tubing. 
Fluid levels are low and, except in the downstructure edge-wells, are generally below 
the top of the sand. Pumps in many cases are set in a rat-hole below the bottom of the 
sand with the rat-hole serving as a sump for the oil. Straight plunger pumps with 
are most common, although some inserts with small bore are also used. Most of 
the wells are pumped with standard rig fronts powered with electric motors, this being 
the type of equipment which has been in service in the field since the start of pumping. 
There are also some back-crank installations. Stanolind generates electric power which 
is used extensively in operating producing facilities throughout the field. 

Pumping schedules vary greatly, depending on the most effective results in the 
individual wells. Some are on 24-hr. schedules ; others are on 16-hr. or 8-hr. schedules, 
while still others may be pumped 8 hrs. twice a week, or even 8 hrs. once a week. 
Schedules and prodiction are frequently checked, with a view to changing schedules to 
meet changing conditions and a generally flexible programme is followed. A.H.N. 


1300.* Rotation-Type Gas-Lift System. E.H. Short, Jr. Oil Gas J., 18.3.44, 43 (2), 
67-68.—The “‘ rotation’ type of gas-lift system is being employed in a number of 
production operations on the Gulf Coast. This type of gas-lift involves the use of a 
smal! compressor plant with well input and output lines representing a closed system. 
Gas is compressed, injected into the annular space between tubing and casing, admitted 
into the lower end of the tubing intermittently, the accumulated fluid is ejected up 
through the tubing, and thence to the central separator. The gas from the separator, 
under 15- or 20-lb. pressure, is then taken back into the intake of the compressors, thus 
making a complete round. This method of lift differs in a number of respects from the 
compressed-gas method of gas-lift extensively used in various fields (notably Seminole) 
during past years. Except for a few experimental installations, all Seminole wells, for 
example, were produced on straight flow, whereby the gas was injected down the tubing, 
and flow established in the annular space between tubing and casing. Under the gas- 
rotation system, the wells are produced by means of surface-controlled intermitters. 
The subsurface equipment consists of a string of tubing, surface-controlled valves, a 
control-head-type packer, and a wire line equipped with a weight bar. The surface- 
controlled valves are inserted into the tubing string as it is run, and the number of 
valves used depends on two factors, the fluid level and the maximum pressure available 
for kick-off. The packer is run on the tubing below the lowest valve, and also, depend- 
ing on the fluid level and the capacity of the well, may be set at any point in the casing. 
Usually, however, it is set in the casing as close to bottom as possible. The only other 
subsurface equipment used is a wire line which extends (inside the tubing) from the 
surface to the lowest valve. A long round weight bar is attached to the lower end of 
the wire line, and the valves may be opened by a gas-operated piston at the surface, 
which pulls the wire line. This operation, the interval of which is controlled by an 
intermitter located at the well, causes the weight bar to move up into the valve, which 
opens it and permits gas from the annular space to expel the fluid accumulated during 
the off period. A. H. N. 


1301. A Study of the Smackover Limestone Formation and the Reservoir Behaviour of 
its Oil and Condensate Pools. W.A.Bruce. Petrol Tech., May 1944, 7 (3), A.I.M.M.E. 
Tech. Pub. No. 1728, 1-32.—Studies of reservoir behaviour of twelve Smackover lime- 
stone oil and condensate pools are presented. Buckner, Midway, McKamie, Magnolia, 
Mt. Holly, Schuler (Reynolds), and Village are treated in considerable detail, and their 
data were subjected to analysis with an electrical device for analysing reservoir 
behaviour. Results and comparisons of these analyses are presented. All the pools 
show evidence of water-drive. 

In addition to these reservoir-behaviour studies, an attempt is made to assemble 
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transmissibility and storage data on the Smackover limestone formation from cores 
and logs taken in dry holes and producers. This, together with the behaviour of 
individual reservoirs, leads to a better understanding of the formation as a permeable 
aquifer. 

Laboratory experiments on Smackover samples indicate water-drive efficiencies of 
50-95%, with a most likely value of 80%. Information on the Village pool indicates 
a flushing efficiency of 58-82%, but this may be rather higher than in some of the other 
pools. 

The ultimate purpose of this study is to improve predictions concerning the future 
behaviour of pools in a permeable aquifer, and predictions are presented for several of 
the pools. G. D. H. 


1302. Waters from the Frio Formation, Texas, Gulf Coast. F. W. Jessen and F. w. 
Rolshausen. Petrol. Tech., May 1944, 7 (3), A.I.M.M:E. Tech. Pub. No. 1729, 1-16.— 
The examination of 116 water analyses from the Frio formation of 63 fields and 14 
wildcat wells on the Texas Gulf Coast, has indicated a few trends, but having regard to 
the wide area from which only a few samples are available from numerous sands, it is 
realized that conclusive statements cannot be made at present. The indications are as 
follows: (1) The chloride salinity increases and the sulphate salinity decreases from 
Starr County northward. (2) The chloride salinity increases with depth down.dip, 
and reaches a maximum value between 4500 and 6500 ft., and apparently decreases 
with depth below 6500 ft. (3) The chloride salinity seems to have a maximum value in 
the upper 500 ft. of the Frio, and to decrease as a greater interval of Frio is penetrated, 
This is especially evident in Harris and Fort Bend Countries. (4) No definite con- 
clusions may be drawn from this observation, however, as to the possible relationship 
between this concentration of salts in the Upper Frio and oil and gas accumulation, 
or the changes that may have been effected in the waters by contact with oil or gas, 
since an insignificant number of samples is available for study. (5) These waters show 
that the Frio sands from which the samples were obtained are not in contact with the 
salt. If these sands were in contact with the salt, it would be expected that much 
higher chloride concentration would occur. G. D. H. 


1303. A Statistical Approach to the Interstitial Heterogeneity of Sand Reservoirs. 
J. Law. Petrol. Tech., May 1944, 7 (3), A.I.M.M.E. Tech. Pub. No. 1732, 1-20.—Core 
analysis data comply with the requisite of random sampling as stipulated by theoretical 
statistics. Permeability frequency distributions within a given stratigraphic interval 
have been constructed with samples plotted in the order of their appearance with depth 
(accession number) against their permeability values. These distributions were 
asymmetrical about the central class, being skewed to the right. An array constructed 
on the basis of accession number against the logarithms of permeability gives a sym- 
metrical distribution of values about a central trend of greatest density of points. A 
frequency distribution that would be symmetrical can be derived from this array by a 
technique which is described. 

If the composite effect of the numerous scattered values of permeability encountered 
in a well can be evaluated, oil-well performance can be put on a rational basis. Accord- 
ingly, a procedure is outlined for attempting to predict the initial production, and this 
procedure is applied to twelve wells in a single zone at Dominguez. The results are 
sufficiently compatible with both theory and oil-field experience, and the mechanism of 
increase in specific productivity index with increased standard deviation in phi (¢ 4) 
sufficiently reasonable, strongly to support the belief that oil-wells perform in accord- 
ance with their permeability distributions. 

The effectiveness of a gas- or water-drive is a function of the uniformity of the sands 
being flushed. The o ¢ appears to be the proper criterion of uniformity. The sharply 
increasing specific productivity indexes of permeability assemblages as a function of 
o ¢ indicates that a major portion of the early production of a well comes from a minor 
portion of the exposed sand. A tentative example is given of the application of normal 
curves to the solution of problems of secondary recovery. 

The screen analysis profile of an interval was similar to the permeability profile. 

Porosity distributions gave symmetrical arithmetic normal curves, and the standard 
deviations encountered by the author show a smallrange. _ G. D. H. 
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1304.* Exclusion of Water from Oil-Wells. E. A. Stephenson and R. T. Amstutz. Jr. 
Oil Gas J., 3.6.44, 43 (4), 45. Paper Presented before American Petroleum Institute.— 


See Abstract No. 1214. A. H.N. 


1905.* Treatment of Gas Sands to Prevent or Overcome Detrimental Effect of Water. 
K. J. Sonney and C. E. Williams. Oil Gas J., 3.6.44, 43 (4), 51-55. Paper Presented 
before American Petroleum Institute.—See Abstract No. 1201. A. H.N. 


1906.* A Method of Handling Salt-Water Disposal Including Treatment of Water. 
H. W. Ellison and W. B. Davis. Oil Gas J., 3.6.44, 43 (4), 59-61. Paper Presented 
before American Petroleum Institute——This report covers an initial investment of 
$4,204,965-85 for 256 systems, an operating cost of $1,213,253-05 for 86 systems which 
includes 387-58 miles of pipe-line made up of 151-31 miles of cement asbestos pipe, 
27-83 miles of cement asbestos and cement-lined pipe, 44-38 miles of cement-lined and 
steel pipe, 7°30 miles of cement asbestos and fibre pipe, 18-77 miles of fibre pipe, 78-23 
miles of cement asbestos and steel pipe, 31-31 miles of steel pipe, 25-75 miles of cement 
asbestos, fibre, and cement-lined steel pipe, 2-2 miles of cement-lined steel pipe, and 
steel, and 0-5 mile of cement asbestos, cement-lined steel, and steel pipe. 
The open, closed, and semi-closed typed of systems are described and compared. 
A. H.N. 


1307.* Repressuring Programme for Plymouth Pool Maintains Improved Production 
Rate. P. Reed. Oil Gas J., 10.6.44, 43 (5), 58.—Examination of results of repressur- 
ing stripper properties over considerable periods reveals what is accomplished by opera- 
tions to recover more crude oil than could be expected by conventional primary 
operations. For approximately 10 years Ohio Oil Co. has repressured the Plymouth 
pool in western Illinois, which is the largest secondary-recovery project of the com- 
pany in the State. When data were prepared for a survey of what had been accom- 
plished up to the beginning of 1944, there were 65 key wells for the project, having a 
total of 1445 acres. Production comes from the Hoing Sand of the Devonian age. 
Average bottom depth of producing wells is 468 ft.; average sand thickness is 14 ft. 
The Hoing sand consists of rounded quartzitic grains; it lies in lenses on top of 
the Maquoketa shale and under Devonian limestone. There is no connection between 
the sand lenses in the south area and the east area to which repressuring has been 
applied. Oil produced is 37° A.P.I. gravity, classified as sweet. 

A review of 14 years of the company’s repressuring at the beginning of this year, when 
21 projects were being produced by this type of secondary recovery, indicated that the 
Plymouth project had sustained its production rate, above the rate before repressuring, 
for a longer period than is normally to be expected in such operations in Illinois. 

A. H. N. 


1308.* Methods for Prevention and Removal of Paraffin Deposits. J.Zaba. Oil GasJ., 
8.7.44, 43 (9), 140.—As far as pumping wells are concerned, the paraffin problems can 
be divided into two groups. To the first group would belong problems resulting from 
deposition of paraffin in the tubing. To the second group would belong problems 
resulting from deposition of paraffin on the face of the producing sand or in the per- 
forations of the liners. The pumping operations are also affected by deposition of 
paraffin in surface lines, and indirectly by paraffin deposits in tanks. The problems 
of the first group include increased wear and tear on equipment, increased power 
demands, decreased ability of rods to fall freely, rod failures, difficulties in pulling rods, 
and others. The problems of the second group manifest themselves primarily in de- 
cline of production. Paraffin deposits in lead lines may result in decrease of produc- 
tion, inereased power demand, and wear of certain parts of pumping equipment. 
Precipitation of wax from oils is studied in brief, followed by a discussion of its removal. 
In general the methods of removal of paraffin deposits can be divided into three classes 
—mechanical methods, thermal methods, and use of solvents. 

Mechanical methods, as the name implies, depend on mechanical action of different 
devices for removal of paraffin deposit from walls of tubing or pipe. Thermal methods 
use heat for melting of waxes, which are then removed from the well in liquid form. 
Different procedures are used for creation of heat. Steaming down the tubing or 
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introducing of hot liquids is quite often employed or chemicals are used, whose reaction 
results in creation of heat. An efficient and economical method of intermittent electri. 
cal heating has been developed. -The third class of method of paraffin removal] 
utilizes solvents, such as kerosene, gasoline, or benzole, or commercially produced 
chemicals to dissolve the paraffin waxes, thus making possible their removal. Different 
techniques of application are employed. The important thing to remember in using 
thermal and solvent methods of paraffin removal is that the melting or softening of 
waxes is only one portion of the problem. Fully as important to the success of the 
cleanout is removal of suspended waxes. A. H.N, 


1309. How to Determine Proportions of Sucker Rod String. E.N.Kemler. Oi! Wkly, 
7.8.44, 114 (10), 28.—The design of a string of sucker rods involves two problems, first 
the determination of the size of rods which are to be used, and second the determination 
of the amount of each size of rods in case a tapered string is to be used. For shallow 
wells the smallest size of sucker rods available is generally used. In this case there is 
no alternative but to use an entire string of that sizeof rod. In the case of deeper wells, 
where larger rods are used, it is possible to make appreciable savings by using smaller. 
diameter rods on the lower part of the string. The high expense of dies and gauges 
necessary for the manufacture of sucker rods, together with increased cost of manu. 
facturing and Ohe handling, etc., in smaller lots has limited the number of sizes 
of sucker rods to §, }, }, and 1-in. diameters. The practical factors which limit the 
number of sizes of .s. to this number makes possible a definite procedure in deter- 
mining the proportion of sucker rod strings, and also in determining the sizes which 
should be used. Tables and charts are given for determining proportions of sucker- 
rod strings in a practical manner. A. H.N. 


1310. Operators Using Orifice Buttons to Cause Wells to “ Kick Off” and Flow. 
D. D. Kinley. Oil Wkly, 7.8.44, 114 (10), 30.—During recent months it has been 
common practice in many Gulf Coast oil-fields to use orifice buttons injected into the 
well-tubing by gun or mechanical perforator run from the surface on a wireline. Then 
gas in the annular space between the tubing and casing can enter the tubing to lift the 
fluid in the tubing from that point to the surface, thus “ kicking off ’’ a well which 
will not flow without assistance. In some instances gas from outside sources is applied 
to the casing, and the orifices act as gas-jets, lifting the fluid in the tubing. This 
practice has enabled many operators to continue flowing wells, which have ceased to 
flow from their own formation pressure, without even pulling the tubing string, which 
has not only reduced expense, but, in these days of material and labour shortage, has 
had additional benefits. Several other uses for the technique have been made. Two 
types of perforator for placing these buttons in the tubing have been developed. One 
of these utilizes the force of a small charge of powder to drive a wedge downward 
forcing the button into the tubing, while the other forces a wedge down by the action 
of a set of jars manipulated by the wire line at the surface. Each accomplishes sub- 
stantially the same result. Both types of perforators are run on a wire line through a 
stuffing-box using a lubricator above the tubing gate-valve. A separate run is 
required for each button to be put in the tubing, but the time for the entire operation 
can be measured in hours. All necessary equipment is mounted on a light truck, 
which can be moved readily from location to location. The methods used are 
described in some detail, and illustrated photographically. A. H.N. 


Crude Oil. 


1311.* A Comparative Study of the Petroleum Crude Oils of the U.S.S.R. Part 3: 
Hydrocarbons of the Petroleum Ether Fractions of Vereisk and Namursk Crudes of the 
Krasnokawsk Field. N.D. Zelinsky. Bull. Acad. Sci.(U.S.S.R.), 1941, No. 7/8, p. 41. 
—A detailed investigation of the lighter fractions of some Russian crude petroleum 
oils. The proportion of aromatic to paraffinic constituents is determined by measure- 
ment of the refractive index and specific gravity, from which the refractivity may be 
determined by the Lorenz—Lorentz formula. This is carried out on the original 
fraction, after catalytic dehydrogenation and after sulphonation. The theoretical 
basis of the method is developed, and various formule and tables of results given. 
D. A. 
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1912.* The Influence of Temperature on the Yield of Crude Petroleum Oil. N. P.. 
Chidjevsky. Bull. Acad. Sei. (U.S.S.R.), 1941, No. 7/8, p. 53.—Experiments are 
carried out on an apparatus intended to duplicate oil-field conditions, consisting essen- 
tially of @ pressure vessel containing sand, so that oil may be siphoned out of sand by 
the application of pressure. The pressure-vessel may be maintained at any desired 
temperature. Experiments were carried out with various oils, using different 

res and temperatures, employing carbon dioxide instead of air, and repeatedly 
repressuring after flow had ceased. The amounts of oil remaining in the sand were 
determined in all cases, and tables of results are given. 

In a second series of experiments the drainage of various oils through sands was 
investigated, the gas used for expelling the oil, and the sand column being capable of 
being maintained at a given temperature, separately or together as desired. Tables 
of results are given. The rates of percolation of various oils through sand at various 
temperatures were also investigated, and tables of results and graphs given. 

It was found that raising the temperature of the sand enabled a greater yield of oil 

D.A. 


to be obtained both initially and after subsequent repressuring. 


1313.* The Variability of Ishimb Petroleum Crude Oils. S.S.Nametkin. Bull. Acad. 
Sei. (U.S.S.R.), 1943, No. 5/6, p. 5.—In a survey of the Ishimb petroleum field specific 
gravity and viscosity are used to characterize the various types of petroleum crude. 
The type of oil yielded by any one well is shown to vary from time to time in certain 
cases. Maps of the field are given with “ contours ”’ joining points yielding petroleum 
crudes of equal specific gravity and viscosity. The geological structure of the field is 
discussed at some length. D. A. 


Gas. 


1314. Maximum Hydrocarbon Utilization with Natural Gas as a Chemical Raw Material. 
J. W. Pew and F. H. Dotterweich. Refiner, April 1944, 23 (4), 130-134. Paper 
Presented before the Southern Gas Association.—Natural gas reserves and the various 
materials available in it are discussed. New and old methods of utilizing natural gas 
as a chemical raw material are then studied. Present-day use of natural gas for pro- 
duction of carbon black for rubber, hydrogen for ammonia synthesis, and starting 
point for a number of chemicals, tabulated in two tables, is used as a basis for forecasting 
the future demands on the industry. A. H.N. 


Cracking. 


1815. Gas Oil Cracking by the Cycloversion Process. W. A. Schulze and C. J. Helmers. 
Oil Gas J., 13.4.44, 42 (49), 225-235.—The results of experimental tests carried out in 
pilot and semi-commercial Cycloversion plants using gas-oil and naphtha feed-stocks 
are described. The two major lines of investigation were: (1) Conversion of gas-oil 
with high yields of highly olefinic high-octane motor fuel, (2) conversion of gas oil and 
naphtha into light olefinic hydrocarbons with concurrent production of high-octane 
motor fuel. 

The Cycloversion plant, methods of operation and of catalyst regeneration are 
described. Tables show the properties of seven gas oils used as feed-stocks and the 
properties of butane-free gasolines produced from each with process periods of 6 hrs. 
duration. Octane numbers, motor method, range from 75 to 80 and olefine contents 
65% to 88% by wt. Some typical analyses of gases, C, and lighter, obtained from a 
gas-oil subjected to the Cycloversion process at 75 lb. pressure and temperatures ranging 
from 980 to 1050° F., show high molecular percentages of olefines and indicate the effects 
of steam diluent. Increasing the depth of conversion per pass from 36% to 80% and 
maintaining the process period at 3 hrs., increased the production of C,-C, fractions 
from about 8% to 47% expressed as liquid volume, of butane-free gasoline from 28% 
to 32% liquid volume, and of carbon from 1-2% to 8-3% weight. The olefine contents 
of the C, and C, fractions range from 60% to 80%. The octane rating of the gasoline 
from the deep conversion was three num'ers higher than that from the lower. Com- 
parison of yields of products obtained by single and 2-pass operations to approximately 
the same overall conversion shows that the 2-pass method yields slightly more gasoline, 
but much less carbon. Effects of 2-pass treatment on plant operations are discussed. 
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By raising the operating ter-perature to approximately 1200° F., it is possible to 
operate the unit so as to produce mainly light olefines with high-octane gasoline ag 
secondary product. It is desirable to use high flow rates, low partial pressures, and 
deep conversion to promote formation of the light olefines. Results obtained on gas. 
oil and kerosine feed-stocks are tabulated. R. A. E, 


1316. Patent on Cracking. G. C. Connolly. U.S.P. 2,336,597, 14.12.43. App). 
23.8.40.—In a cracking process, hydrocarbon oils are passed in vapour form in contact 
with a catalyst formed by mixing silica gel with alumina hydrosol. Contact is miain. 
tained under conditions designed to effect substantial conversion of the oil to motor 
fuel constituents. H. B. M. 


Polymerization and Alkylation. 


1317. Patent on Polymerization and Alkylation. W. Ullrich. U.S.P. 2,337,360, 
21.12.43. Appl. 15.11.41.—In the polymerization of normally gaseous olefin hydro- 
carbons to gasoline hydrocarbons the reaction temperature is maintained at a relatively 
constant level in the following way. An olefin-containing gas is passed through a 
heating zone and raised to the temperature of reaction. It is then passed to a sub. 
stantially unheated reaction zone and kept there for a sufficient length of time to 
effect substantial polymerization of gaseous olefins to gasoline. By maintaining the 
resulting mixture of gases and polymer vapours under substantial pressure while in 
the reaction zone and gradually reducing it, the excess exothermic heat of reaction 
substantially balances the cooling effects resulting from reduction in pressure. 
H. B. M. 
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1318.* The Production of High-Octane Petrols from High Pressure Distillates of Soviet 
Two-Stage Cracked Oils by Zinc-Chloride Treatment. N. P. Chidjevsky. Bull. Acad. 
Sei. (U.S.S.R.), 1942, No. 3/4, p. 3.—The treatment is carried out in vapour phase at 
temperatures of about 200° C., the vapours being passed through a tower packed with 
cake saturated in zinc chloride solution. This method of treatment is compared with 
sulphuric acid and clay treatment, the octane numbers and induction periods with and 
without inhibitors being used as criteria. 

Several petrol fuels are treated by these methods and examined, tables of results 
being given. 

The zinc chloride treatment. enables the production of a petrol having octane number 
75/76 as compared with 72 obtained by the other methods. In addition, the stability 
toward gum-formation is enhanced, as is evidenced by increased induction period. 


1319.* The Desulphurization of Gasolines, Petroleum Ethers and Diesel Fuels. 5. S. 
Nametkin. Bull. Acad. Sci. (U.S.S.R.), 1942, No. 3/4, p. 11.—The method consists 
of passing the fuels in vapour phase at temperatures of about 400° C. at atmospheric 
pressure over specially prepared bauxite. The bauxite is regenerated with air and 
retains its full activity up to 30 cycles. A typical cycle consists of 5/6 hours working 
followed by one hour’s regeneration. Results obtained with various fuels are tabulated, 
and also those from experiments on gas oil into which thiophene was deliberately 
introduced. A petroleum ether containing 0-465% sulphur has the content reduced 
below 0-1%. Desulphurization of heavier gas oils does not take place to the same extent, 
but nevertheless occurs to a significant degree, unpleasant odours, and gum forming 
portions being removed. 

The process of desulphurization improves the octane value of gasolines, particularly 
their susceptibility toward tetra-ethyl lead. Thus a crude gasoline of octane number 
45 which can be raised to 56 with tetra-ethy] lead, has its octane number raised to 48 
on desulphurization and to 70 on addition of treta-ethy] lead. D. A. 


1320.* The Purification of Petroleum Gases and the Regeneration of Acid Tars. 8. 5. 
Nametkin. Bull. Acad. Sci. (U.S.S.R.), 1942, No. 5/6, p. 29.—Sulphurie acid, even 
when dilute, can be reduced to sulphur dioxide almost quantitatively in contact with 
coal at comparatively low temperatures in the region of 300° C. This basic reaction 
may be used industrially in the following ways. 
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Dilute sulphuric acid may be reduced to sulphur dioxide and by further catalytic 
oxidation to concentrated sulphuric acid. 

It is possible to replace the coal by “ acid tar,’’ suitably prepared, and thus reduce 
“ black acid,” giving gases rich in sulphur dioxide (about 80%) at about 270°C. The 
gas is, in fact, richer in sulphur dioxide than the gases obtained from pyrites burners. 
Coking of “‘ acid tar ’’ only takes place at 600—800° C., and gases much lower in sulphur 
dioxide content are obtained. Thus sulphur dioxide, or by further catalytic oxidation, 
sulphuric acid can be made from “ black acid "’ and “ acid tar’’ both of which are 
useless by-products of petroleum refining. 

Sulphuretted hydrogen may be oxidized with the production of elementary sulphur 
by passing it over sulphuric acid in contact with coal. This reaction can be used for 
the purification of petroleum gases, although olefines may also removed. Alternatively 
the sulphur dioxide produced by reaction of “ black acid ’’ and “‘ acid-tar’’ can be 
used to react with the sulphuretted hydrogen in petroleum gases with the production of 
elementary sulphur, olefines not being absorbed in this way (see ‘‘ Trinidad process,” 
Brit. Pat. 370,911, 1932). D.A. 


1821.* Gas Turbines Offer Opportunities for Process Use. S.A. Tucker. Chem. Met. 
Engng, March 1944, §1 (3), 96.—The use of gas turbines in the Houdry process to supply 
large volumes of air to burn the carbon deposit off the catalyst is described. The 
theory of gas-turbines is given in brief, followed by their general characteristics. High 
efficiency is a prime requirement of the compressor—in fact the inherently low efficiency 
of centrifugal compressors led to the conclusion in the 1920’s that the continuous 
combustion process would never be practical. However, aerodynamic designs of 
axial-flow blading and compressors can now be built with over-all efficiency of more 
than 85% adiabatic basis. In principle, ordinary air is compressed to any convenient 
pressure, say 60-Ib./sq. in. gauge, and passed through a combustion chamber where 
enough oil is fired to bring the “ flue "’ gas up to operating temperature, say 1200° F. 
Products of combustion, together with the excess air, expand through the turbine 
blades to atmosphere. Since more work is available from the expanding high-tempera- 
ture gas than is required by the low-temperature compression, the turbine has an 
excess of power available for the generator. 

The use of gas-turbines in various forms up-to-date is discussed, with a brief study of 
future development. A. H.N. 


1322. Pumping Light Hydrocarbons. R. G. Lovell. Refiner, April 1944, 23 (4), 
117-122.—The development of the positive displacement and centrifugal pumps to 
deal with pumping light hydrocarbons is reviewed. Sealing troubles are discussed in 
some detail, and sealing methods are well illustrated. A. H.N. 


1323. Test Pressure and Safe Dimensions of Welded Pressure Vessels. H. F. Lassner. 
Refiner, April 1944, 23 (4), 135-138.—This article is a repetition, with additions and 
corrections, of the identical subject as printed in the December 1943 issue of the 
Refiner, 22 (12), 89-92 (Abstract No. 502). Because of miscarriage of mail, the author 
did not make corrections in proof, with the result that repetition of the article was 
necessary. Since it was being repeated, some later code developments were added and 
another illustration used. For all indexing this article should be used and the same 
subject in December ignored. It is demonstrated that in the conception of both codes, 
the test pressure based in the full wall thickness necessary to stand the internal design 
pressure leads many designers to ‘‘ over-dimensioning ’’ parts of shellopenings. This is 
particularly true with regard to the API-ASME Code ruling that the longitudinal weld 
of a vessel be given the full test pressure proportional to its thickness after completed 
construction. It is emphasized that thickening such parts as manhole covers and 
reinforcing pads merely to let them match a temporarily applied test pressure appears 
as an unnecessary expenditure, particularly when the stress in the engaged parts 
remains under the yield-point of the material. Further, it is questioned if the applics.- 
tion of alloy bolts justifies the use of a higher value for the bolt load applied to achieve 
a tight joint, than that resulting when carbon-steel bolts were used instead. The 
practice of applying such a higher bolt load in the design seems to increase flange and 
cover thickness beyond values commensurate with safety, and therefore appears 
LL 
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uneconomical. In the interest of conserving material and labour, these questions are 
brought to the attention of the interested parties, especially to the API-ASME 
committee on unfired pressure vessels, and to the insurance companies in charge of 
inspections. A. H.N, 


1324. Application of Unit Operations to Other Vaporization Processes, 
Part 3. R.L. Huntington. Refiner, April 1944, 23 (4), 129-142.—P-V-T relationship 
of hydrocarbons and their mixtures is studied, together with illustrative examples of 
how to use such data., A. H.N. 


1325. Refinery Operation Demands Effective Maintenance of Motor Starters. M. A. 
Hyde and L. E. Markle. Rejfiner, April 1944, 23 (4), 143.—A long discussion of main. 
tenance and operation practice to be adopted in using motor starters is given. 

A. H.N, 


1326.* Bauxite as an Adsorbent, Catalyst and Catalyst Carrier. Part I. H. L. King, 
C. D. Laughlin and H. M. Gwyn. Oil Gas J., 13.4.44, 42 (49), 236-244.—Methods of 
obtaining bauxite ore, of selection for specific purposes and of manufacturing activated 
bauxite, are described. In the manufacture of the isomerization catalyst Isocel, de. 
ironed activated bauxite is heated in impregnators with the proper percentage of 
anhydrous aluminium chloride, and the tests applied to determine the suitability of 
each batch are described. One vapour-phase isomerization process applied to n- 
butane uses this type of prepared catalyst, but another employs activated bauxite as 
support and develops the catalyst in situ by injection of aluminium chloride vapour. 
The product stream from the isomerization reactors passes through a guard tower filled 
with bauxite, a hydrogen chloride stripper, and a caustic washer, prior to the fractiona- 
tor in order to remove aluminium and hydrogen chlorides. The bauxite used in the 
guard tower must be specially prepared to give maximum adsorption of aluminium 
chloride and minimum water content. The iron content must be low to avoid reaction 
with HCl. Adsorbed water can be driven off by the use of hot gases. It is pointed 
out that the potential economies of vapour-phase isomerization have not always been 
fully realized during war-time, owing to the need for maximum output, involving early 
discarding of catalysts and disregard of impurities in the feed deleterious to the catalyst. 
A specific grade of activated bauxite has also been successfully employed in H.F. 
alkylation units to dehydrate the feed to reaction vessels, thus reducing corrosion and 
loss of H.F., and also to remove fluorides from the reaction products prior to the re-run 
unit. It is thought that bauxite might also be used with advantage for drying the 
feed to sulphuric acid alkylation units, not only to conserve acid, but to improve 
product yield and quality. R. A. E. 


1327.* Bauxite as an Adsorbent, Catalyst and Catalyst Carrier. Part 2. H. L. King, 
C. D. Laughlin, and H. M. Gwyn. Oil Gas J., 20.4.44, 42 (50), 71-74.—Catalytic 
desulphurization of high-sulphur-content gasolines is achieved in the vapour phase, 
using activated bauxite as catalyst, at a temperature of about 725° F. and a low pressure. 
The H,S formed may be removed by the Girbotol process, by a caustic wash, or by 
fractionation. Only heat exchangers and coolers, where liquids containing H,S are 
present, require the use of corrosion-resistant materials. Catalyst life-cycles of up to 
5000 bbl. throughout per ton of gasoline are obtained with straight-run or natural gaso- 
lines. With cracked and polymer gasolines catalyst life.is reduced by formation of re- 
fractory compounds of unsaturates and sulphur. It is reported that dissociation of 
H,S and also carbon deposition can be depressed by addition of hydrogen, thus length- 
ening catalyst life. Generally 85% or more of the sulphur present in the untreated 
gasoline can be removed by this process, and increases in T.E.L. susceptibility and 
output of aviation gasolines thereby resulting are discussed. Desulphurization of pro- 
pane used in the preparation of hydrogen for hydrogenating edible oils is to be achieved 
by this process in a plant under construction. 

The H,S formed during the desulphurization process may be converted to sulphur 
by a modification of the Claus process, using bauxite as catalyst for reacting H,S with 
the SO, formed by burning part of it. 

The cycloversion process of Phillips Petroleum Co. employs a catalyst prepared from 
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aselected bauxite-ore base, and the rugged nature of catalysts prepared from bauxite is 
ted to be of value in catalytic cracking and reforming processes. 

The dehydration of natural and refinery gases and also of liquids such as the liquefied 
gases, aromatic hydrocarbons required for further processing, technical white oils, 
electrical oils, ete., is of the greatest importance for varied reasons. The use of solid 
adsorbent materials for this purpose has increased in recent years for reasons given. 
The application of bauxite dessicants, e.g. Driocel, for such purposes is described, and 
information on design, operating conditions, and regeneration given. 

Activated bauxite is also used in finishing processes applied to lubricating oils, 
waxes and petrolatum and advantages obtained are described. A chart shows the 
application of bauxite in petroleum hydrocarbon processes and literature and patent 
references of various applications are appended. Other uses are as catalyst in the 
dehydrogenation of ethylbenzene to styrene and dehydration of certain alcohols to 
olefins. R. A. E. 


1228.* Low-Cost H,S Extraction and Mercaptan Reduction. Anon. Oil Gas J., 
25.5.44, 43 (3), 80.—The method used at the Santa Fe Springs Refinery of the Eagle 
Oil and Refining Co. is described with a flow-sheet and photograph. 

Cracked gasoline from a Dubbs stabilizer is pumped through 15° B. caustic soda in a 
horizontal drum, hydrogen sulphide being removed without recirculation ; the gasoline 
then passes through two contacting sets, in series, consisting of outside contacting 
vessels and vertical settling columns through which 22° B. caustic soda is circulated 
and regenerated continuously and which removes the mercaptans. A back pressure of 
30 lbs. is maintained in the units against the flow from the stabilizer, and a ratio of 
gasoline to caustic soda is held at approximately 5:1. The cost of treating is quite 
low, the quantity of caustic soda required for complete removal of the hydrogen sul- 
phide is 0-105 lb. per barrel, and that required to reduce the mercaptans from 0-29 to 
0-03% is 0-07 lb. per barrel. W. H.C, 


1829.* Cathodic Protection, its Application to a Pipe Line. L.C. Secrest. Oil Gas J., 
25.5.44, 43 (3), 82.—The various data and information necessary for planning cathodic 
protection to a pipe-line are outlined. The paper describes some of the problems 
encountered when applying it to an 8-in. pipe-line in Colorado and Wyoming in 1939. 
A description is given of the protective coating of the pipe sections before and after 
welding the joints. A year after its installation it was decided to apply cathodic 
protection, and from the data accumulated it was considered that if the line could be 
maintained at 0-3 volt (0-85 volt to a copper sulphate electrode) or more, negative to 
the soil, no corrosion would occur; and so spacing of the cathode units was based on 
minimum 0-3 volt at overlap points between the units. As electric power was not 
available, wind-driven generators to give 25-30 amps were installed. The tests carried 
out for spacing the units is described. Briefly, electrodes placed 300 ft. from the line 
were connected to the positive element, and the line to the negative pole of the current. 
After a few hours, pipe-soil potentials were determined along the line on each side of 
the unit, and the current spread and extent of protection were determined. From the 
data the approximate location for the generating sets were obtained. Tests were then 
made by the Megger tester, to determine the positions and depths giving the lowest 
resistances for the ground bed and form of electrode needed at the points selected. 
Where low resistance could not be found, except at depths of 30-40 ft., verticle tube 
electrodes were placed in holes 40—50 ft. deep, their tops being connected together and 
with a cable to the generator. Horizontal tube electrodes were employed at depths 
around 6 ft., these had V or crowsfoot shapes and were perforated at the bottom. They 
were connected with a vertical leading tube extending above the surface, to which the 
electric cable was connected, and also served to admit salt water to the soil. The 
ground beds were placed 300-650 ft. from the pipe-line, depending on the best resistance 
found. 

The distance between the generator units varied from 7 to 21 miles for the protected 
pipe-line section, and from 1} to 2 miles for the unprotected section. A series of test- 
plates buried near the line, one connected and the other not connected to the pipe, were 
examined; the former were not corroded, but the latter were corroded even to pitting. 

Total maintenance costs for a period of from 4 to 5 years for the 28 units amounted to 
$6-05 per year per unit. W. H.C. 
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1330.* Controlled Water-Jacket Cooling Reduces Maintenance Costs. B. C. Thiel, 

* Refiner, June 1944, 23 (6), 197-203.—The requirements of cooling waters are discussed 
in some detail. The following is an analysis of water to be used in cooling engine and 
compressor cylinders : 


Dissolved Oxygen : preferably 0, but not over 0-05 c.c. per litre. 

pH value: Not less than 8. 

Oil: None. 

Suspended solids : None. 

Hardness: Calcium and magnesium sulphates, added, not over 15 ppm. Cal. 
cium and magnesium carbonates, added, not over 75 ppm. 

Organic matter: Not over 5 ppm. 

Chloride : Not over 6 ppm. in terms of chlorine. 


Any make-up water should be of the same analysis. Muddy water, no matter how 
non-scaling, should never be used. Water of this nature should be first settled in 
settling basins, and then filtered until all mud has been removed. It will pay plant 
operators good dividends if a competent water chemist is consulted and his recom. 
mendations followed. Lay-out for cooling systems are discussed. A. H.N. 


1331.* The Design of Ring Girders for Horizontal Tanks. A.C. Barton. Rejiner, 
June 1944, 23 (6), 207-217.—Detailed analysis of the problem is given, with full 
mathematical evaluation of stresses and dimensions. A. H. N. 


1332. Application of Unit Operations to Fractionation and Other Vaporization Pro- 
cesses. Part5. R.L. Huntington. Refiner, June 1944, 23 (6), 223-225.—The use of 
vapour-pressure data to calculate vapour losses from large atmospheric — tanks is 
illustrated by a worked-out example. A. H.N. 


1333.* Oil Dewaxed and Wax Deoiled in Simultaneous Operation. E. E. Ebner and 
F. T. Mertens. Refiner, June 1944, 23 (6), 230-234.—See Abstract No. 997. 
A. H.N. 


1334.* Problems Confronting the Smaller Refineries. R.G. Atkinson. Refiner, July 
1944, 23 (7), 241-243.—The author describes recent processes which will be available 
to the small refinery plant after the war. : A. H. N. 


1335.* What Constitutes a Hazardous Area in the Petroleum, Rubber and Chemical 
Industry. G. G. Griffin. Refiner, July 1944, 23 (7), 244-246.—The installation and 
safety precautions to be adopted in the use of electrical plants in hazardous areas are 
discussed. In locations judged to be hazardous the following provisions should be 
observed : (1) Transformers should be installed outside of the hazardous area. (2) 
Service equipment and panel boards should be of explosion-proof type and installed as 
required by the National Electric Code. (3) Conduit should be rigid type and with 
threaded explosion-proof joints. (4) Fittings should be of the explosion-proof type, 
with five full threads or more in each hub. All covers should be treated with ¢ com- 
pound to prevent corrosion. Screw-threaded flame-paths give most reliable protection 
and require but little maintenance. Flexible connections of explosion-proof construc- 
tion are available for connecting to conduit systems, motors, or equipment installed 
on moving bases. 

All conduit runs should be sealed off in an approved manner: (1) Where conduit 
terminates immediately adjacent to an enclosure in which arcing or sparking occurs, 
as at breakers, panel boards, branch circuits, motor starters, lighting units, switches, 
receptacles, and similar devices. (2) Wherever a conduit leads from a hazardous to a 
non-hazardous location, such as between buildings. (3) Within 2 ft. of terminal and 
junction boxes to which rigid conduit runs, 4-in. size or larger, are connected. Other 
precautionary rules are given in connection with starters, lamps, and other portable 
equipment. A. H.N. 


1336.* Pressure Drop for Flow through Beds of Granular Adsorbents. H. V. Allen, Jr. 
Refiner, July 1944, 23 (7), 247-252.—Pressure-drop data useful in the design and 
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operation of industrial adsorption equipment have been determined from experimental 
studies on the flow of liquids and also of gas through various mesh sizes of activated 
bauxite and fuller’s earth packed in a steel tower 6-065 in. in diameter and 10 ft. high. 
A general relation based on a simplification of the mechanical energy balance and the 
so-called Fanning equation for friction, and plotted in the form of friction factor vs 
Reynolds Number, where 


_ AP Dig, pave 
26,°L 
and 
Re — % 


all expressed in consistent units, is recommended for calculating pressure drop to 
within +10% for a single fluid flowing through a standard grade of bauxite and 
fuller’s earth of experimentally determined equivalent particle diameter. The symbols 
have the following significances : f = friction factor in Fanning equation, dimension- 
less; Ap = pressure drop, Ib./sq. ft.; D, = effective particle diameter, ft.; g, = 
gravitational constant, ft./sec.*; p,,, = average density, lb./cu. ft.; G, = superficial 
mass velocity, Ib./sq. ft. of pounds/sq. ft. of tower cross section/sec.; L = length of 
packing, ft.; Re = Reynolds Number, dimensionless; «= absolute viscosity in 
ft.-lb. sec. units. A. H.N. 


1337.* Application of Unit Operations to Fractionation and Other Vaporization Processes. 
Part5. R.L.Huntington. Refiner, July 1944, 23 (7), 269-271.—This part deals with 
stage separation of mixtures containing three or more hydrocarbons, by means of 
distillation and fractionation. As usual, a numerical example, worked out in full, 
illustrates the method. A. H.N. 


1338.* Practical Refinery Engineering. No. 5—Heat Transfer Film Coefficients—Water 
being Heated. P. Buthod and B. W. Whiteley. Oil Gas J., 22.7.44, 43 (11), 66.—For 
liquids being heated inside tubes under forced convection, the film coefficient is usually 
computed by the Nusselt type of dimensionless equation proposed by Dittus and 
Boelter, whose constants correlate closely with experimental data over a wide range of 
liquids and flow conditions. 

Values of the heat transfer film coefficient for water being heated under such condi- 
tions may be obtained from the chart presented. The chart is based on the Dittus and 
Boelter equation; it employs, instead of the film coefficient, the thermal resistance 
(the reciprocal of the film coefficient). This value can be used directly in the basic 
equation for rate of heat transfer. To obtain the termal resistance, the average 
temperature of the water, the mass velocity and pipe diameter are required. Two 
examples of the use of the chart are given. wa % *% | 


1339.* Practical Refinery Engineering. No. 6.—Heat Transfer Film Coefficient— 
Water being Cooled. F. Buthod and B. W. Whiteley. Oil Gas J., 29.7.44, 43 (12), 
197.—The calculation of the film coefficient (h) for water being cooled on the inside of a 
pipe is based on the Dittus—Boelter equation. The heat exchanged is computed from 
the several resistances (1 /h) both on the inside and outside of the tube and the resistance 
of the metal wall, by the basic heat transfer equation. Equations are given for correct- 
ing the outside film resistance and metal-wall resistance to equivalent resistances based 
on the inside area of the pipe. A chart is presented from which the value of the thermal 
resistances can be obtained from the mass velocity, the pipe diameter, and the average 
water temperature. A simple equation is given for the case of water flowing through 
annular areas in double-pipe heat-exchangers. ‘Two examples of the use of the chart 
are given, and in the solution of one, a step-by-step procedure is carried out in deter- 
mining the sizes of a practical heat-exchanger installation. W. H.C. 


1346. and Refinery Plant. M. Bonotto. U.S.P. 2,336,589, 


Patents on Refining 
14.12.43. Appl. 29.10.41.—Hydrocarbon fluids containing soluble gums, resins, and 
heavier components are refined by dispersing in water and afterwards treating the 
dispersed liquid hydrocarbon with a solution of a metallic hydroxide in an aqueous 
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solution of a strong alkali. In this way the gums are rendered insoluble in the hydro. 
carbon and they can readily be separated. 


A. Szayna. U.S.P. 2,337,358, 21.12.43. Appl. 20.10.39.—Oils are desulphurized 
by heating to a temperature above 700° F. and passing the heated oil over a porous 


mass having nickel extended in the surface thereof. The oil is separated from the mass ; 


before all the sulphur is removed from it and cooled to below 650° F. Remaining 
sulphur is removed by contacting it with a porous mass comprising free nickel in highly 
active extended sy” ace form. 

D.E.Carr. U.s.P. 2,337,448, 21.12.43. Appl. 24.1.40.—Sulphur is separated from 
asphaltic oils by separating the oil into an asphaltene fraction and an oil fraction and 
heating the former in the absence of added hydrogen at a temperature of approximately 
675° F. for a sufficient length of time to separate sulphur in the form of hydrogen 
sulphide. 

M. W. Lee. U.S.P. 2,337,826, 28.12.43. Appl. 2.12.40.—In the treatment of a 
gasoline distillate containing sulphur-bearing compounds, a hydrocarbon fraction 
having a higher boiling point isadded. Afterwards the mixture is treated at a tempera- 
ture between 0 and 100° F. with concentrated sulphuric acid. H. B. M. 


Chemistry and Physics of Hydrocarbons. 


1341.* The Viscosity of Petroleum Vapours. S. S. Nametkin. Bull. Acad. Sci. 
(U.S.S.R.), 1942, No. 3/4, p. 21.—The following empirical formula is given for the 
calculation of the viscosity of a hydrocarbon vapour : 


373 
This is claimed to be rather more accurate than Sutherland’s formula, and a graph is 


given comparing the two equations. The constant 7,’ in the above equation can be 
calculated from a formula of the following typp: _ 


no’ = K, — K,log M 


where M is the molecular weight of the hydrocarbon, and K, and K, are constants 
which are given numerical values for paraffins, olefines and aromatics. 
The viscosities of mixtures of hydrocarbon vapours can be determined by an equa- 
tion of the following form : 
Mniz. = + + 


where g represents the fractional weight content of the individual hydrocarbon. 

Thus the above logarithmic equation can be used to determine 9,’ for mixtures by 
putting the mgan molecular weight for M in the equation. 

A nomogram is given for obtaining the viscosities of individual hydrocarbon vapours, 
and of mixtures of hydrocarbon vapours, when the molecular weight (or mean mole- 
cular weight) and the temperature are known. D. A. 


1342. Comparative Osmotic and Viscosity Measurements with Polystyrene Fractious. 
T. Alfrey, A. Bartovics, and H. Mark. J. Amer. chem. Soc., 1943, 65, 2319-2323.— 
Osmotic and viscosity measurements have been made on fractions obtained by 
successive precipitations from three samples of styrene polymerized at 60°, 120°, and 
180° C., respectively. The results obtained indicate that, although solutions of 
fractions of one of the three samples in the same solvent may be regarded as one system, 
similar solutions using another sample must be regarded as another system. Thus 
fractions which have substantially the same (osmotic) molecular weights, but which 
were obtained from different samples, possess different intrinsic viscosities. 

The precipitability of a high polymer appears to be not so much a function of its 
molecular weight as of its intrinsic viscosity (an expression for the internal structure of 
the dissolved macromolecules). C. F. M. 


1343. Chain Transfer in the Polymerization of Styrene : The Reaction of Solvents with 
Free Radicals. F.R. Mayo. J. Amer. chem. Soc., 1943, 65, 2324-2329.—It is postu- 
lated that certain solvents reduce the molecular weight of polymerizing styrene because 
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they transfer hydrogen or chlorine atoms to growing polymer radicals. The activity 
of the polymer radical is thus transferred to the solvent residue, which may then start 
anew chain. In order to compare solvent reactivities in these chain transfer reactions, 
asimple theoretical development leads to definition of the ‘‘ transfer constant ’’ which is 
characteristic of a solvent. Several transfer constants have been calculated from data 
in the literature. The results give support to the theoretical development and permit 
titative comparisons of solvent activities. Activation energies for chain transfer 
are calculated for some hydrocarbon solvents. ; Cc. F. M. 


1944. The Polymerization of Styrene in the Presence of Nitrothiophene and Chloranil. 
C.C. Price. J. Amer. chem. Soc., 1943, 65, 2380-2381.—Analysis of samples of poly- 
styrene prepared in the presence ot a-nitrothiophene and chloranil has demonstrated 
the presence of the elements of these substances in the polymer. Nitrothiophene acts 
asa retarder; chloranil appears to act merely as a chain-transfer agent. C.F. M. 


1345.* Combustible Gases as Substitute Motor Fuels. G. Egloff and M. Alexander. 
Refiner, June 1944, 23 (6), 235-240. Paper Presented before American Chemical 
Society —Since abundant sources of methane, ethane, and, to a far lesser extent, 
propane and the butanes are available in many parts of the world, their use in internal- 
combustion engines will undoubtedly continue after the war. Research and actual 
use have proved their practicality in the operation of motor vehicles. The future of 
acetylene, ammonia, and hydrogen as motor fuel is indefinite. The most disadvan- 
tageous features of using the paraffin gases are the heavy weight of equipment required, 
the hazards involved, and the scarcity of filling stations. As interest in these fuels 
continues, these objections will probably be removed. High-pressure equipment, 
light enough to use on pleasure cars, may be developed. As knowledge of handling 
because more widespread and equipment is improved, the hazards involved will 
diminish. Fire hazard is a greater problem with the gases than with gasoline. More 
filling stations will come into being when demand for these fuels increases. The lower 
calorific value of gases/volume is partly compensated for by their better combustion 
and the higher compression ratios at which they can be used in specially designed 
engines. Since crankcase oil is not diluted and carbonaceous deposits are practically 
eliminated under proper operating conditions, the cost of lubricating oil and liquefied 
gases and repairs is cut down. Good refrigeration may be obtained with liquified gases 
and trucks which carry perishable cargo often burn the same fuel in the engine that 
has been used to cool the refrigerator compartment. 
A selected list of references is included in the bibliography. A. H.N. 


1346.* What Takes Place in Polymerization. P.H. Faust. Refiner, July 1944, 23 (7), 
253-258.—The chemistry of the simpler reactions of thermal and catalytic polymerisa- 
tion processes is discussed. A. H. N. 


1347.* The Synthesis of Lubricants from the Fischer-Tropsch Process. Part 1. F. 
Fischerand H. Koch. Refiner, July 1944, 23 (7), 260-266. Translated from Brennst.- 
Chemie, 14, 463-468.—Various procedures are given to prepare synthetic lubricants, 
and their properties and composition are compared with those oils obtained from 
natural petroleum. Starting with kogasin one can also obtain lubricants from the 
olefine hydrocarbons present in the low-boiling benzine range—the synthetic benzine 
obtained in the water-gas reaction. Kogasin II, that is, the gas-oil fraction of the 
synthetic petroleum from carbon monoxide and hydrogen, was converted into a series 
of chloro-products and these were condensed in a Friedel-Crafts reaction with aromatic 
hydrocarbons. Variations of various factors on the properties of the viscous oils were 
investigated. A closer analysis of two synthetic oils showed that they -imulate very 
closely the properties of naphthene-base-petroleum lubricants. By way of hydro- 
genation the synthetic hydrocarbons prepared from kogasin can be converéed into less 
dense and water-white oils. These hydro-oils appear to possess extremely great 
stability toward oxidation, a minimum of carbon formed on coking, and a very 
desirable low pour-point. A. H. N. 


1348. Patents on Chemistry and Physics of Hydrocarbons. W. G. Cole and W. D. 
Buckley. U.S.P. 2,336,468, 14.12.43. Appl. 2.10. 39.—A bituminous emulsion which 
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is liquid at ordinary temperatures is prepared by dispersing bitumen in an acucous 
a solution selected from the group consisting of from approximately 0-12%. 

0-18% NaOH in water and 0-18-0-24% KOH in water. The emulsion is stabilized 
with glycinin. 

F. Rieber. U.S.P. 2,337,414, 21.12.43. Appl. 18.2.39.—Lubricating oils are tested 
by introducing a film of oil between a pair of opposed surfaces, continuously pressing 
the surfaces together and moving one surface relative to the other through a number 
of repeated uniforpi cycles and in a direction transverse to the direction of pressure, 
Durations in the cycles sre measured in relation to total cycle periods somes which the 
surfaces are entirely separated by lubricant. H. B. M. 


Analysis and Testing. 


1349.* The Analysis of the Sulphur Compounds in Light Petroleum Fractions. A 
Critical Survey of Existing Methods. S. S. Nametkin, V. G. Poutsillo and PF. I. 
Shtchegloff. Bull. Acad. Sci. (U.S.S.R.), 1943, No. 1/2, p. 10.—A detailed experi. 
mental investigation of the methods of estimating the different forms of sulphur 
compounds in petroleum fractions. Faragher’s and Brown’s methods are examined 
in particular. The existing methods are only suitable for the simplest forms of su!phur 
compounds. Thus where free sulphur and mercaptans are present together, mercury 
removes all free sulphur and also part of the mercaptons. Thiophene in particular is 
absorbed by nearly all reagents, so that low results are obtained for its content, and 
high results for the other forms of sulphur present. The existing methods of estimating 
sulphur compounds are quite inadequate. D. A. 


1350. Use of the Mass Spectrometer in the Routine Analysis of Refinery Gas Samples. 
J. G. Schaafsma. Refiner, April 1944, 23 (4), 123-127. Paper Presented before Cali- 
fornia Natural Gasoline Association.—See Abstract No. 1008. A. H. N. 


Synthetic Products. 


1351.* California’s Synthetic Rubber Project is now in Full Operation. L. P. Stockman, 
Oil Gas J., 27.4.44, 42 (51), 34/36.—The synthetic rubber project started by Rubber 
Reserve Co. in September 1942 in California is now in full operation, and is planned to 
produce 12}% of all the GR-S type. Six operational units and six companies are 
involved in the project, three in the production and refining of butadiene, one produc- 
ing styrene and two operating the co-polymer plants. 

Part of the butadiene is obtained by dehydrogenation of butane, and part from the 
cracking of naphtha and low-grade gasoline. The C, cut from the second process is 
passed to Shell Chemical Co. for extraction of the butadiene, and the process is linked 
up with other plants to ensure maximum utilization of the C, cut in aviation gasoline 
and synthetic rubber manufacture. 

Styrene is synthesized via ethyl benzene which in turn is synthesized from ethylene 
produced from alcohol and pure benzol derived from coke-oven benzol. 

The daily output of the co-polymer plants is approximately 9000 bales of 75 Ib. each. 

R. A. E. 


Motor Fuels. 


1352.* Recent Developments in Fuel Supply and Demand. Arno C. Fieldner. U.S. 
Bur. Mines. Information Circ. No. 7261, Nov. 1943.—In this paper changes in fuel 
supply and demand since 1937 are reviewed, and some indication of probable postwar 
trends is given. It is pointed out that with the exception of motor spirit, war condi- 
tions have greatly increased the demand for virtually all kinds of fuel. Two-thirds of 
the tonnage of all materials consumed in expeditionary forces, including their trans- 
portation and protection, is said to be petroleum. Increasing quantities of bituminous 
coal and anthracite are needed both to meet the requirements of the expanded indus- 
trial programme for which coal is normally used and also to replace fuel oil. The 
maximum possible quantity of natural gas is being transmitted to domestic and 
commercial consumers and to a number of new war industries and military camps. 
Expansion of the steel industry has involved a corresponding increase in the production 
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of metallurgical coke. Production of anthracite increased from 51 million tons in 
1940, to 56 million tonsin 1941. Bituminous coal and lignite production figures showed 
a comparable increase. In short, every type of fuel has been of fundamental impor- 
tance, and although there have been severe shortages in certain areas, the aggregate 
supply has equalled the demand. 

Evaluation of post-war trends of fuel supply and demand is dependent on the dura- 
tion and victors of the war, and on the discovery of new reserves of oil. It is, however, 
probable that post-war policy will be in the direction of greater conservation of petro- 
leum resources and their more effective utilization. For instance, progress in the pro- 
duction of aviation spirit may well lead to its use in improved types of high-compression 
internal-combustion engines which, in turn, will greatly increase the mileage obtainable 
from a gallon of fuel. It is anticipated also that the weight of motor-cars and lorries 
will be considerably reduced owing to facilities available for the production of vast 
quantities of light metals. This again will result in reduction of fuel requirements. In 
fact, it is thought probable that 50% greater mileage per gallon will be obtained by the 
use of such cars and fuels, and that the development and wider use of diesel engines 
will effect still further economies in the use of liquid fuels. 

It remains for the petroleum industry to develop methods of recovering oil more 
completely from partly depleted reserves and to obtain greater yields and improved 
quality of refined products. H. B. M. 


1353.* The Specific Heat of 100-Octane Fuel in the Gaseous State. H. M. Spiers. 
J. Inst. Fuel, April 1944, 17 (95), 130.—On the basis of the formula for mol. heat 
capacity at constant pressure of gaseous paraffins above ethane devised by Pitzer, the 
specific heats of the paraffins propane to octane at constant pressure and temperatures 
of 0° C. and 100° C. have been calculated, by dividing the formula by the mol. wt. of the 
hydrocarbon. At 0° C. the formula for specific heat reduces approximately to 


lan + 2” 


where nm = the number of carbon atoms in the molecule. At 100° C., the calculated 
specific heat is approximately 0-482 for all paraffins above C,H,. The formula has been 
shown to be applicable to branched as well as straight-chain paraffins. Values at 
constant volume are obtained from those calculated at constant pressure by deduction 
of 2/mol. wt. 

Similarly, values have been calculated for aromatic hydrocarbons on the basis of 
molecular-heat capacities given by Pitzer and Scott. Information regarding naph- 
thenes.is scanty, but on the basis of available data, values appear to be intermediate 
between those of paraffins and aromatics. 

The composition of the 100-octane fuel assumed is 64% paraffins, 17% aromatics and 
19% naphthenes. Taking heptane as prototype for paraffins and toluene for aromatics, 
the calculated specific heats in the gaseous state are: at 0° C., 0-350 at constant 
pressure and 0-329 at constant volume ; at 100° C. 0-443 and 0-423 respectively. 

Using Bahlke and Kay’s formula, values at constant pressure of 0-357 at 0° C. and 
0-450 at 100° C. were obtained on the assumption of a specific gravity of the fuel of 
0-72 at 15-5° C. In all cases the specific heats refer to cals. per gm. per °C. for the 
material in the gaseous form. R. A. E. 


1354. How Will the 100 Octane Aviation Gasoline Programme Affect Post-War Motor 
Gasoline? 3B. K. Brown and D. P. Barnard. J. Soc. aut. Engr, 1944, 52 (3), 87-93.— 
This paper describes how 100-octane fuel is being and will be made in the future during 
and after the war, and estimates regarding the post-war requirements for aviation and 
other uses, and the amount available for motor fuel are given. 

The authors conclude that under peace-time conditions, the amount of such gasoline 
necessary will be a fraction of war-time requirements, and the amount which it will be 
possible to produce economically after the war will not exceed half the present schedule. 
Marketers will probably be able to offer house-brand products of about 80 and premium 
grades of about 85 octane number. 

It is not concluded that 100 octane motor gasoline will never be feasible, but that 
improvements in octane number will be “ evolutionary rather than ee - 

Cc. H. 8. 
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1355.* Socony-Vacuum Uses Continuous Automatic Lead Blender. J. P. O'Donnell, 
Oil Gas J., 27.4.44, 42 (51), 43/47.—A continuous, automatic system of blending 
T.E.L. with gasoline has been designed and installed by Proportioneer’s, Inc., in co. 
operation with the refinery staff, and has been in use for 4 years at the East St. Louis, 
Ill., refinery of the Socony-Vacuum Oil Co. The system which is now being applied 
in other refinéries is a modification of the standard “ weigh ” tank and eductor unit, 
and is so designed that in case of emergency it would be possible to resort immediately 
to conventional batch blending. The system is entirely automatic apart from manual 
setting of a control which fixes the quantity of T.E.L. to be blended per gal. of gasoline, 
The system, method of operation, and safety feature incorporated are described and 
illustrated. Advantages claimed over the batch method include: closer contro! of 
T.E.L. content of treated gasoline, reduction in operating tankage required, economy in 
labour and power requirements, reduction in gasoline loss, prevention of heavy lead 
concentrations in lower sections of storage tanks. R. A. E. 


1356. Patents on Motor Fuels. E.R. Kanhofer. U.S.P. 2,336,746, 14.12.43. Appl. 
12.8.39. To produce a substantially saturated motor fuel of high anti-knock value, 
cracked gasoline is first separated into a lower boiling fraction having an end point 
between 200° and 250° F., and a higher-boiling fraction having an end point between 
300° and 400° F. The lower-boiling fraction is mixed with a hydrogen-containing gas 
and contacted with a catalyst to effect substantial hydrogenation of the olefins. The 
higher-boiling fraction is contacted with sulphuric acid to reduce the olefine content. 
The hydrogenated low-boiling fraction and acid-treated higher-boiling fraction are 
mixed together to obtain the desired product. 

E. T. Layng, L. C. Rubin and R. F. Ruthruff. U.S.P. 2,336,793, 14.12.43. Appl. 
29.2.40. Low boiling olefinic hydrocarbons are converted to higher-boiling hydro- 
carbons within the gasoline range by contacting them at high temperature with a 
granular catalytic material consisting essentially of an intimate mixture of at least one 
pyrophosphate and carbonaceous supporting material. 


W. A. Schulze. U.S.P. 2,337,003, 14.12.43. Appl. 3.1.39. The anti-knock value 
of hydrocarbons boiling within the gasoline range is increased by passing them in 
vapour form at a temperature between 900° and 1200° F. over a catalyst consisting 
essentially of zirconium oxide. 

E. F. Pevere, L. A. Clarke and G. B. Hatch. U.S.P. 2,337,492, 21.12.43. Appl. 
11.4.40.—To obtain a safety fuel boiling in the range 285—500° F., an isoparaffin selected 
from the group consisting of isopentane and isobutane is reacted with an olefin polymer 
having 8-16 carbon atoms per molecule and selected from the group consisting of iso- 
butylene polymers, butylene polymers, cross polymers of normal and isobutylene, 
mixed C, and €, olefin polymers, C, olefin polymers and mixtures thereof. The iso- 
paraffin is present in the proportion of at least five molar parts to one part of olefin 
and the reaction is carried out in the presence of a catalyst having as its active con- 
stituents a relatively large amount of aluminium halide and a smaller amount of 
hydrogen halide. H. B. M. 


Gas, Diesel and Fuel Oils. 


1357.* Future Réle of Oil Fuels. A.L. Foster. Oil Gas J., 20.4.44, 42 (50), 52/68.— 
In the post-war period, an increased demand for motor gasoline of quality equal to or 
higher than that marketed pre-war, may be anticipated. Limitations in crude supply 
are therefore expected to increase the requirements of refiners for virgin gas oil as 
cracking stocks. This will tend to decrease the availability of such gas oil for diesel 
fuel purposes, and also to increase their market value. 

A survey of the cetane-number specification of some diesel-engine manufacturers 
for 1943 models of medium and high-speed types indicates a range from 35 to 60 min. 
with an average of 46-6, and it is considered that a cetane rating of more than about 45 
is not needed by most engines. Tabulated results of engine tests on five fuels of 
varying cetane numbers and calorific value show no relation between these proper- 
ties of the fuels and power output obtained by their use in the engine, but show that 
fuels of the highest cetane value are not necessarily the most efficient in operating 
engines. The cetane number range of the fuels tested was 33/56. 
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In order to ensure low fuel costs, it therefore seems desirable that engines should be 
designed for, and operate on, fuels other than virgin gas oils. Statistics and tables are 
ted to show that large quantities of suitable blended fuels could be prepared by 
mixing virgin stocks with suitable cracked fuels. Such cracked fuels would be 
selected as suitable for engine use in all respects, except cetane number, which would be 
improved to the extent necessary by blending with the requisite amount of virgin gas 
oil. Blending tables are provided. It would appear from available data that 
catalytically cracked recycle stocks are likely to possess cetane values higher than those 
from thermal processes, thus requiring less virgin oil to raise to the desired level. 
Consideration is given to the use of addition agents for improving the cetane value of 
fuels, and also to the possibilities of applying solvent extraction processes to low cetane 
stocks. The economics of these two possibilities are discussed. The general conclu- 
sion is reached that supplies of diesel fuel of 45 cetane value will probably be available 
in adequate quantity and at non-premium prices. R. A. E. 


Lubricants and Lubrication. 


1358.* Oil Aeration. R.J.S. Pigott. J. Soc. aut. Engrs, 1944, 52 (3), 73-86.—The 
article presents details of experimental work supplementing a theoretical study of the 
subject. Details are given of a laboratory set-up for measuring entrained air in oil in 
aeroplane tanks. An analysis is given, showing why the oil delivery from a pump is less 
than 90% of its capacity when the mixture taken into the pump is 90% oil and 10% 
air by volume, and the design and limitations of spur gear-pumps are also dealt with, 
together with the effect of tank design on air retention and return to the pressure pump. 
A method is described of getting good air separation by dividing the scavenge pump 
into two sections totalling the normal capacity. The measurement of air in any 
system can be accurately determined by passing a sample of the oil/air mixture through 
a pump running at a fixed speed and delivering through a fixed resistance such as a disc 
orifice, and measuring the suction and discharge pressures. Among the author’s 
conclusions are the following :— 


(1) Allsuction side resistance of pressure and scavenge pumps must be as low as 
ible. 

(2) Velocities in suction piping should not exceed 5 ft. per sec. 

(3) Spur gear-pumps can be improved by optimum exposure of teeth on the 
suction side and the use of side pockets. 

(4) Centrifugal boosters situated at the oil tank and at the sump with zero lift 
can solve the problem if aeration is not large. 

(5) Existing tanks can be altered to give much better results without much 
trouble. Cc. H. 8. 


1359.* Castor Oil from Nigeria asa Lubricant. Anon. Petrol. Times, 2.9.44, 48 (1229), 
574.—In view of the shortage of mineral oil, trials have been made in Nigeria to ascer- 
tain the extent to which castor oil, produced locally from home-grown castor seed, 
could be used as alubricant. According to the annual report of the Agricultural Dept. 
for 1942, the Nigerian Railway is now using the oil as lubricant for locomotives. It has 
been found suitable for lubricating crossheads and motions. Other tests indicate that 
the oil can, under certain conditions, be satisfactorily used as a gear-box lubricant for 
automobiles, but not as an engine lubricant. A sample of the oil examined by the 
Imperial Institute (London) was found to meet the requirements of Air Ministry 
specification D.T.D.71 except in respect of unsaponifiable content, and the B.S.S. 
Specification 650-1936 for castor oil (“‘ Firsts ”’ Quality) except in respect of colour. 
The free acidity of this sample is well below the maxima of both specifications, and in 
this respect particularly is an improvement on a previous sample from ru 
R. A. E. 


1360. Patents on Lubricants and Lubrication. V. A. Salmi. U.S.P. 2,336,505, 
14.12.43. Appl. 27.1.41. Asphaltic hydrocarbons may be converted into lubricating 
oil in the following way. Two free surfaces of molten metal are provided, one for 
contact and the other for separation. They are separated by a baffle which allows 
fluid flow between the surfaces under differential pressure. The first surface is con- 
tacted with a stream of hydrocarbons, and in this way conversion is effected. Suffi- 
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cient pressure is maintained on the first surface to cause the converted material to pass 
to the second surface. Afterwards the hydrocarbon material is separated from this 
second surface, which is smaller in area than the first. 


E. Lieber. U.S.P. 2,336,620, 14.12.43. Appl. 4.10.39. A condensation product is 
described which is soluble in lubricating oils and is capable of depressing the pour point 
of waxy oils and of imparting to lubricating oils of poor colour and cast characteristics 
a deep reddish colour by transmitted light and a golden-green colour by reflected light. 
The product is prepared by adding a low-boiling aliphatic compound containing more 
than 5 carbon atoms to an unreacted mixture of an aromatic compound and an aliphatic 
poly-halide having less than 10 carbon atoms and not more than 2 halogen atoms and 4 

ing agent. 

W. L. Finley, M. P. Kleinholz and F. M. Watkins. U.S.P. 2,337,380, 21.12.43. 
Appl. 19.12.41. A calcium salt of a dialkyl salicylic acid amine in which the alky| 
groups contain at least 3 carbon atoms is used as an addition agent to petroleum 
lubricating oil. 

B. H. Lincoln and G. D. Bykrit. U.S.P. 2,337,478, 21.12.43. Appl. 15.4.42. A 
lubricating oil has added to it a small amount of arsenanilino dibenzyl ether. — 


H. B. M. 
Asphalt and Bitumen. 


1361.* An Investigation of the Acid Portions of Bitumens. S. 8S. Nametkin. Bull. 
Acad, Sei. (U.S.S8.R.), 1943, No. 5/6, p. 18.—A detailed investigation into the nature of 
the acids found in certain Russian bitumens. This series of acids of high molecular 
weight and aromatic character is considered to have been formed by oxidation, and 
approaches the gum acids (of coals) in properties. D. A. 


Special Products. 


1362. Carbon Black. Part 2. J. F.Gallie. Refiner, April 1944, 23 (4), 149-158.— 
Properties of rubbers using carbon blacks are given, followed by a study of the avail- 
ability and future demands of the material. A. H.N. 


1363. New High Temperature Styrene. C. L. Jones and M. A. Brown. Modern 
Plastics, August 1944, 21 (12), 93.—A new resin, Styramic H.T. has been produced on 
the pilot plant scale from dichlorostyrene by the Monsanto Chemical Co. to overcome 
heat distortion difficulties in the use of polystyrene at temperattires of 212° F. and over. 
Polystyrene itself has a heat distortion point of 168-176° F., though this can be im- 
proved to the extent of 15° F. by addition of chlorinated dipheny! resins. The new 
product has a heat distortion point of 236° F., and possesses better electric properties 
and water resistance than polystyrene, as well as being non-inflammable. It requires 
higher moulding temperatures (475-550° F.), but this is still within the range of 
standard injection or intrusion machines, and gives no difficulties in machining. 
Cc. L. G. 


1364. Allyl Plastics. F. Strain. Modern Plastics, August 1944, 21 (12), 97.— 
Detailed infgrmation is given on the mechanical, thermal and electrical properties of a 
range of new thermosetting plastics produced from allyl derivatives. They represent 
@ new type by the monomers undergoing addition-polymerization reactions, as with 
thermoplastics, but producing thermosetting resins. The reaction produces no 
gaseous or other by-products and the monomers are of low viscosity so that they are 
very suitable for the impregnation of porous materials. With glass fibres, composites 
have been produced superior in certain mechanical properties to the light metals and 
alloys. Polymers are available in the form of transparent castings or laminates. The 
resins have been used for aircraft windows and sight-gauges in view of their transpar- 
ency, solvent resistance, low weight and shock resistance. Laminated allyl plastics 
have been used as panels for self-sealing aircraft, full tanks, and light-weight con- 
tainers. At present their cost is high, owing to limited production, but they have 
great possibilities in the future, owing to the ease with which their properties may be 
modified. A modification is being developed for use in the protective coatings field, 
and it is expected that compositions suitable for moulding will be vate x) - 
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1365. D.D.T. Synthetic Insecticide. Its Properties and Potentialities. G.A. Campbell 
and T. F. West. Chem. Tr. J., 25.8.44, 115, 195.—A brief review is given of the 
development of D.D.T. (para-dichlorodiphenyltrichloroethane) as a general insecticide. 
Its value is considered to depend on the following factors. (a) It is white, stable, 
relatively odourless, and harmless to warm-blooded animals at concentrations normally 
employed. (6) It is effective against a very wide range of insects, including agri- 
cultural and horticultural pests. In this connection its effect on useful insects will 
have to be considered. (c) It is readily adsorbed on surfaces which remain toxic to 
insects for a long time. (d) It is very soluble in many organic solvents, though 
insoluble in water, and is therefore easily applied. 

Replacement of pyrethrum against flying insects is limited by the slow knockdown 
characteristics, but it may be valuable as substitutes for rotenone and derris prepara- 
tions. Spectacular results have been obtained with D.D.T. in the lice-proofing of 
clothing and in the complete control of a typhus epidemic in Naples by its use as a 
dusting powder. 

Data are given on the solubility of D.D.T. in a wide range of organic solvents. 

Cc. L. G. 


1366. Recent and their Effect upon the Plastics Industry. J.J. Pyle. 
Sept. 1944, 16 (184), 411.—Recent developments in the plastics field are discussed from 
the point of view of their effect on the scope and direction of emphasis of the industry. 
These developments include (a) increased production and reduced cost, (b) new appli- 
cations, and (c) new and improved materials. 

The synthetic rubber industry will utilize in 1944 approximately 400 million Ib. of 
styrene, so that a large quantity will be available after the war for the plastics industry. 
The cost may reach 8-11 cents per lb. Its excellent electrical properties, colour, 
chemical resistance, etc., will undoubtedly lead to extended application. Similarly, 
there has been a large increase in production of vinyls, acrylates and polyvinyl 
acetals, synthetic adhesives and synthetic fibres. 

New applications include the manufacture of dies and jigs from cast resins, the 
reinforcing of paper with phenol-formaldehyde resins, the use of plastics in printing, and 
new methods, the use of pulp preforms to obtain articles with mechanical properties 
between those of moulded and laminated plastics, and the post-forming of laminates. 

The new and improved products include, H.M.122 Lucite with improved heat resis- 
tance, a series of co-polymers, alkyl ether and ester liquid resins which cure with the aid 
of organic peroxide catalysts and phenol- formaldehyde liquid resins, new cellulose 
derivatives, liquid resins, improved polyvinyl alcohols, silicones, and sh 
lignin. L. G. 


1367.* Characteristics of Lighter Fuels. E. W. Steinetz. Petrol Times, 16.9.44, 48, 
604.—An investigation has been made of the properties of pre-war lighter fuels and of 
their behaviour in practice, with a view to the possibility of supplying an improved 
product. The criteria of a satisfactory fuel were taken as: (1) Little or no odour, 
(2) Production of a clear flame without smoke or soot or imparting taste to tobacco, 
(3) Immediate ignition, (4) Slow evaporation, and (5) Absence of oily residues which 
clog the wick and packing. The samples of lighter fuel examined fell into three classes, 
accortling to their boiling range : (a) 35-45° C. to 170-180° C., (b) 65° C. to 95-98" C., 
and (c) 100° C. to 122-125° C. The class (a) products appeared to be straight-run 
gasolines and gave immediate ignition but were unsatisfactory in most of the other 
respects. The class (6) products were of the petroleum ether type, and were satis- 
factory, apart from some sooting if the wick is set high. The class (c) products gave the 
best results of all, though at very low temperatures ignition is somewhat poor. Ofa 
number of pure hydrocarbons tested, cyclohexane appears to give the best results, the 
boiling range and vapour pressure being ideal for the purpose. 

To achieve better combustion of present types of lighter spirit, a modified design of 
burner is suggested in which air is introduced into the flame. Alternatively, oxygen- 
containing fuels such as alcohols could be incorporated into the fuel. It is also recom- 
mended that more attention should be given to sealing off the burner, and to the 
best type of material for packing. Cc. L. G. 


1368. Patents on Special Products. Standard Oil Development Co. E.P. 557,410, 
19.11.43. Appl. 3.11.41. A dihalide of an aliphatic mono-olefin containing at least 
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4 carbon atoms is produced by contacting the olefin with a free halogen in a liquid 
medium in the presence of a small amount of a ferric halide. 


Shell Development Co. E.P. 557,513, 24.11.43. Appl. 4.2.42. An improved 
method is described for synthesizing ary] ethers of trihydric alcohols. 


Shell Development Co. E.P. 557,519, 24.11.43. Appl. 1.4.42. A process ig 
described for separating meta-substituted alkyl phenols from mixtures of meta and 
para-substituted alkyl phenols. H. B. M, 


Detonation and Engines. 


1369.* The Oxidation of Fuels in the Induction Systems of Internal Combustion Engines. 
N. N. Semenoff. Bull. Acad. Sci. (U.S.S.R.), 1942, No. 3/4, p. 27.—Considerable 
experimental evidence shows that in the case of certain fuels, notably cracked fuels and 
unsaturated hydrocarbons, there is a considerable decrease in anti-detonating stability 
(which is much lower than would be expected from the octane numbers as determined 
in the laboratory) with increase in engine speed and correspondingly in engine tempera- 
ture. This state of affairs cannot be due to an increase in the rate of “ pre-flame ” 
reactions, since the temperature coefficient for the rate of ‘ pre-flame’’ reaction 
corresponds rigidly to the laboratory determined anti-detonation stability (octane 
number). This decrease in the anti-detonation characteristics of certain fuels is due to 
oxidation of certain portions of the fuel at elevated temperatures, thus giving rise to 
products which impair the original anti-detonation stability of the fuel. Experiments 
were carried out with an apparatus consisting essentially of an engine driven by an 
electric motor, a carburettor to give known fuel/air mixtures, an induction pipe 
capable of being maintained at a desired temperature, an air preheater, orifices for 
measurements of rates of flow, and arrangements for sampling the fuel mixture before 
entering the engine. It was possible to determine the proportion of fuel remaining 
unevaporated (i.e. in the form of droplets). Peroxides in the sample were determined, 
using stannous chloride solution and determining the unoxidized stannous chloride by 
titration with ferric chloride, this method being considered superior to the iodine 
method in the presence of unsaturated hydrocarbons. Polarographic analyses were 
also carried out. The oxidation of certain portions of these fuels takes place only in 
the liquid phase on the walls of the induction pipe. The effect of rise in temperature 
is twofold: firstly, increasing the rate of reaction to form peroxides, and secondly, 
improving evaporation, thus reducing the liquid phase and peroxide formation. 

By suitably preheating the air it was found possible to eliminate the liquid phase, 
thus preventing the formation of peroxides, with the attendant deterioration of anti- 
detonating stability. 7 D. A. 


1370. Physical Characteristics of Roughness in Internal-Combustion Engines. L. 
Withrow and A. 8. Fry. J. Soc. aut. Engrs, 1944, §2 (3), 101-112.—The article des- 
cribes experiments to determine the relationship between the primary causes and the 
outward effects of roughness in a single cylinder and a straight eight engine. 

A multi-element oscillograph was used which produced oscillograms simultaneously 
from sound pressures near the engine ; vibrations of the crankcase structure ; lateral 
vibrations of the flywheel ; lateral vibrations of the crankshaft ; and pressures in the 
combustion chamber. 

Reproductions of many of these oscillograms under different conditions are given 
from both engines, and the effects of many variables are discussed. 

It is shown that roughness in both engines is closely related to a shock-type excitation 
developed in the crankshaft-flywheel system. 

In the single-cylinder engine this phenomenon was affected by changes in engine 
conditions which altered the development of combustion pressures : whilst in the eight- 
cylinder engine changing the piston weight, and thus altering the inertia forces acting 
on the crankshaft, also affected the roughness. C. H. 8. 


1371.* Influence of Ozone on Diesel Engine Performance. W.J. Armstrong and C. E. 
Thorp. Refiner, June 1944, 23 (6), 204-206.—Experimental results are described. It 
is found that (1) The addition of ozone to a diesel engine is without effect on power 
output or operating characteristics. (2) The ozonization of fuel oil likewise causes no 
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in fuel consumption or power output of engine. (3) Ozone, introduced into the 
manifold, did not affect the analysis of the exhaust gases from engine. A.H.N. 


* Ignition Accelerators for Compression-Ignition Engine Fuels. J.S. Bogen and 
G.C. Wilson. Refiner, July 1944, 23 (7), 272-282. Paper Presented before the Annual 
§.A.E. Meeting, January 1942, but has been reviewed and brought up-to-date.—This paper 
gives in detail the cetane number improvement that may be expected when ethyl 
nitrate, isoamy! nitrate, commercial amy] nitrate, and acetone peroxide are added to 
straight-run and cracked diesel fuels from Pennsylvania, Mid-Continent, East and 
West Texas, and California. Curves are given which show the average cetane number 
improvement that may be expected when any of the above ignition accelerators are 
added to typical diesel fuels. The effects of several other ignition accelerators when 
added to straight-run fuels are shown. Illustrations of the effects of ignition accelera- 
tors on the physical properties of diesel fuels are given, and it is shown that the most 
critical physical property is the flash point. Engine data are given which show that 
ignition accelerators do not increase combustion chamber depositions despite the 
increase in the Conradson carbon of doped fuels. It is shown that the engine economy 
is lowered in direct proportion to the amount of ignition-accelerator added. 

It is also pointed out that if extensive use of ignition accelerators is to be made, a 
study of their corrosive properties under engine operating conditions must be under- 
taken. Cost figures for doping various fuels to a requirement of 50-cetane number are 
given and show a maximum of about 0-12 cents/cetane number/gallon for California 
stocks. An extensive literature and patent search is appended for those who wish to 
pursue the subject further. A. H. N. 


Economics and Statistics. 


1373.* History of Water Flooding of Oil Sands in Oklahoma. D. B. Taliaferro and 
David M. Logan. U.S. Bur. Mines. Report of Investigations No. 3728, Nov. 1943.— 
The object of this report, which runs into 182 pages, is to survey water-flooding projects 
throughout the State of Oklahoma and to give data such as volume of oil produced 
monthly, volume of water injected monthly, spacing of wells, number of injection 
wells and oil wells, etc., in each individual case. It is believed that collation of these 
data has made it possible to analyse water-flooding operations in the area more 
completely than has been done hitherto. 

Tables 3 to 10 inclusive summarize water-flooding operations by years from 1935 
through the first six months of 1942. According to the data presented, the volume of 
oil produced annually by water-flooding increased rapidly at the beginning of this 
period and in 1940 amounted to 3,665,580 bris. In 1941, however, production declined 
to less than 3 million brls. and since then has continued at approximately the same rate. 

Up to Ist July, 1942, 73 water-flooding projects had been started in the State and 61 
were in operation at that time. 8,157 acres of oil-sand on approximately 350 leases 
had been flooded and the total oil produced by injection of 200,588,661 brl. of water 
amounted to 15,495,937 brl., or about | brl. of oil for every 13 brl. of water injected 
into the sand. 

Decline in the number of water-flooding operations in the State is attributed to the 
searcity and increased cost of labour and supplies, and the low price of oil. Eyen 
before the cost of labour and equipment started to increase, the average cost of. 
developing a water-flooding project with like wells spaced 330 ft. and producing from 
a depth of 500 ft. exceeded $1000 per acre. Consequently, with the increased cost of 
development and production, many water-flooding projects are being deferred until the 
price of oil compares more favourably with production costs. + H. B. M. 


1374. Sources, Disposition, and Characteristics of the Capital Employed by Thirty Oil 
Companies During the Nine-Year Period 1934-1942. J. E. Pogue and G. G. Coqueron. 
Petrol. Tech., May 1944, 7 (2), A.I.M.M.E. Summary of Contribution No. 133, 1-2.— 
An analysis of the funds invested by a group of thirty oil companies during the years 
193442 leads to the following broad conclusions: 1. The oil industry generates the 
capital needed for its expansion almost entirely from its own operations. 2. The 
long-term debt in the financial structure of the industry is small relative to the total 
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capital employed, and less than the net working capital. 3. During the nine years the 
group capital expenditure was $6,100,000,000, 58-3% of which went into crude-oj] 
producing facilities. This part of the expenditure has been trending downwards since 
1937. 4. During the same period the net working capital of the group rose by 
$380,000,000. At the end of the period the ratio of combined current assets to current, 
liabilities was 3-21. 5. The net income of the group showed an upward trend, but 
with rather sharp cyclical fluctuations. 6. In 1942, Government funds entered the 
industry for the first time in substantial amounts. 7. Over the period the group has 
paid a relatively low percentage of net income in the form of dividends (an average of 
55%). 8. The rate of return on invested capital for the group averaged 6-4% for the 
period (A group of over 1100 manufacturing companies averaged 8-8%). Integrated 
oil companies showed a lower rate of return than producing companies. 9. The group 
had combined net assets of over $6,000,000,000 at the end of 1942, 12% being outside 
U.S.A. 10. The combined net investment in properties, plant and equipment of the 
group at the end of 1942 was distributed as follows: production 45-6% ; transporta. 
tion 13-7% ; refining 19-8% ; marketing 18-7%; allothers 2-2%. 11. The combined 
results of the group indicate a declining trend since 1937 in capital expenditure per 
barrel of crude oil produced. 12. The group increased its crude-oil production by 57% 
and its refining throughput by 43% between 1934 and 1942, as compared with an 
expansion of 25% in gross fixed assets, 19% in net fixed assets, and 11% in borrowed 
and invested capital. 13. The combined statements indicate that the oil economy is 
functioning soundly and effectively. G. D. H. 


1375.* National Motor-Gasoline Survey, Summer 1943. A. J. Kraemer and ©). C. 
Blade. U.S. Bur. Mines. Report of Investigations No. 3735, Dec. 1943.—This report 
is a continuation of a series issued in accordance with an agreement between the 
Co-ordinating Fuel Research Committee and the Bureau of Mines giving data on motor 
fuels sold through service stations in the United States. It covers the summer of 1943 
and presents analytical data for 775 samples, representing the products of approxi- 
mately 77 companies. 

Samples are classified into three groups—namely, regular-price, medium-price, and 
third-grade fuels—and each group is averaged separately. Table 1 gives data on 
gravity, sulphur content, vapour pressure and distillation characteristics for com- 
mercial gasolines sold in 20 marketing areas in the United States during the summer of 


1943. Subsequent tables give the minimum, maximum, and average figures for each 


characteristic of each of the three groups of gasolines. H. B. M. 
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Geology and Development. 


1376.* Economic Palzontology and Mineralogy—an Appraisal. H.L. Driver. Bull. 
Amer. Ass. Petrol. Geol., July 1943, 27 (7), 938-947.—A conservative estimate of new 
discoveries of oil in 1942 in the U.S.A. is 421,128,000 brl. and a maximum estimate 
amounts to 800,859,000 brl. These new reserves replace only 30-57% of the oil 
consumed during the same year. 

Historical outlines of the use of fossils and micro-fossils in oil-finding have been 
published by H. G. Schenck (Bull. Amer. Ass. Petrol. Geol., 24, 1940) and by C. Croneis 
(ibid., 25, 1941). The first examination for Foraminifera in a North American well is 
attributed to Chapman in 1897, and not till 1918 did the Rio Bravo Oil Company, 
followed shortly by the Humble Oil Company, established in Texas the first laboratories 
for applied paleontology. Mineral-grain investigations can usually be dealt with in 
the same laboratories. Very seldom have these been discontinued once they were 
started, and the expansion of the work can be seen in such publications as the Journal 
of Paleontology and the Journal of Sedimentary Petrology, as well as in the catalogue of 
foraminiferal data started in 1940 by the American Museum of Natural History, 
under the direction of B. F. Ellis and A. R. Messina, and already covering 1500 generic 
names and 18,000 specific designations. Ecology hasalso been studied : it appears that 
Foraminifera are usually associated with fine sediments, for neither they nor the small 
organisms which constitute their food supply can withstand rapid currents. The 
larger “ snails ’’ and clams usually thrive in sands which are deposited in more rapidly 
moving water between highest and low tides. In this connection it is important to 
correlate information from both macro- and micro-organisms. Difficulties arise from 
the fewness and similarity of brackish-water organisms of different ages. Deep- 
water assemblages of successive epochs also frequently have more “ species ’’ in 
common than contemporaneous deep and shallow faunas. 

Well-marked palzontologicai horizons are useful as starting points from which to 
run electrical logs. Identification of shales overlying water sands is also important as 
permitting completion of wells before bottom water is reached. On the mineralogical 
side, ash-beds, because of their widespread nature and limited vertical range, are 
excellent stratigraphical markers. Matching of mineral assemblages involves com- 
parison of specific mineral identifications, abundance of each, colour, crystalline 
character, grain size, degree of angularity and sorting, and character of induration 
and preservation. As shore-lines are approached the sediments become coarser and 
more irregularly deposited, so that correlation is less certain, apart from fossils. 

Plano-convex organisms, like sand-dollars, which generally lie on the flat side, may 
be used in determining which way up beds in a core were deposited. Rhythmic 
sedimentation (graded bedding) and wash-out phenomena are also helpful in giving 
information about tops and bottoms of cores. 

It is a pity that Paleontology does not appear, as do Geology and Geophysics, in 
lists of methods by which oil-fields have been found. It almost always plays its part. 
Another thing to be deprecated is the confinement of palzontologists to routine identifi- 
cation work in laboratories, when actually they are capable of seeing more than any 
others in fossiliferous strata in the field. Greater co-operation in sharing of data and 


samples would set paleontologists free for additional outdoor observational work. ° 


This would help to obviate such an anomaly as that by which a stratum with 
Dentalium pretiosum Nuttall was designated as a “‘ snake-tooth ”’ bed. 
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For the training of a specialist in paleontology, a course of five years or more at a 
University is recommended. A.L. 


1377.* Maintaining an Adequate Level of Geophysical Prospecting. F. Goldstone. 
Bull. Amer. Ass. Petrol. Geol., July 1943, 27 (7), 948-953.—See Abstract No. 623, 1943. 
A. L. 


1878.* Reserves in Action. W.B.Heroy. Bull. Amer. Ass. Petrol. Geol., July 1943, 
27 (7), 954-959.—Oil in store above ground represents less than 20% of the annual 
produc tion, and must be replenished five or six times a year from the reserves. In 
1940, these latter were roughly 18 billion brl., and with an anticipation of restricted 
civilian demand the situation seemed secure. But war needs have been unprecedented. 
Fields which did not go in for conservation have been feeling the pinch. 

As significant of recent trends, we note that 40 principal Illinois fields, discovered 
since 1937, reached peak productivity on the average in 15 months after discovery. 
In another State the total proved reserve was less than 100 times the daily output. 
Such high production usually implies rapid decline. 

Oil-finding at present engages about 25,000 persons—a bare minimum—of whom 
about 5500 are in geology, 4500 in geophysics, 1500 in leasing and land-work, and 
12,000 doing wildcat drilling. 

Petroleum products at present form the largest part of the supplies being ~~ 


abroad. 


1379.* Some Factors Influencing Declining Rate of Crude-Oil Discoveries—The 
Geologist’s Responsibilities in the Present Situation. L. F. McCollum. Bull. Amer. 


Ass. Petrol. Geol., July 1943, 27 (7), 960-969.—See Abstract No. 622, 1943. 
A. L. 


1380.* Wartime Changes in Petroleum Industry. R.J. Gonzales. Bull. Amer. Ass. 
Petrol. Geol., July 1943, 27 (7), 970-989.—In 1939 there was increasing demand, in 
1940 large export markets in Europe were lost, in 1941 tankers were diverted to 
Great Britain. In 1942 the need for critical petroleum war products greatly increased, 
transport was dislocated by sea between the Gulf and the East Coast, and materials 
ran short. The annual rate of well completions fell from 32,150 in 1941 to about half 
that figure in 1942, while the number of dry holes increased from 22% to 31%. 

Total reserves of 13 billion brl. in 1937 had increased to 20 billion at the beginning 
oi 1943. More than 90% of this increase is from the Gulf Coast area, principally in 
Louisiana and Texas, the latter now representing 82% of the Gulf Coast total and 
57-5% of that for the whole U.S.A. 

U.S. crude production in 1942 was 3,796,000 brl./day, or 46,000 brl./day less than the 
record production in 1941. Through the discovery of large gas-condensate fields and 
expansion in cycling plants, output of natural gasoline and condensate nearly doubled, 
from a daily level of 141,000 brl. in 1939 to about 245,000 bri. in the first half of 1943. 
Movement of oil from the Gulf Coast to Mid-Continent rose from less than 50,000 brl./ 
day in 1939 to over 300,000 brl./day at the beginning of 1943. For the East Coast the 
tank-car has replaced the tanker, and 71,000 tank-cars, or about two-thirds of the total 
U.S.A. number, have been placed in East Coast service. 

In the refining department in 1942 the notable features were requirements for 
aviation gasoline and tri-nitro-toluene. A.L. 


1381.* Developments in South-eastern United States in 1942. Contributed by Missis- 
sippi Geological Society. Bull. Amer. Ass. Petrol. Geol., July 1943, 27 (7), 990-995.— 
Forty-nine wildcat tests were drilled, as against forty- four in 1941. Geophysical 
prospecting was on a large scale, as in the previous year. At the end of 1942, 13 
seismographs, 10 gravity meters, 1 magnetometer, and 4 core-drill parties were at work. 
Most exploration was in west, central, south-west and south Mississippi, south and 
south-west Alabama, west Florida, and south Georgia. The Humble Oil and Refining 
Company had in operation core drills, el-tran, gravity meter, magnetometer, and 
seismograph for a combined total of 230 work weeks. The California Company, 
using only gravity meter and seismograph, showed 231 work weeks. The Carter Oil 
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Company, the Pure Oil Company, the Atlantic Refining Company, and the Gulf 
Refining Company followed in the order named. Many large lease blocks were acquired 
as a result of this geophysical work. 

At widely separated positions in south Mississippi a new prospective producing 
zone was discovered in the Massive sand of the basal Tuscaloosa (Upper Cretaceous), 
This stimulated exploration, though no new fields were found during 1942, in spite of 
penetration of many horizons from Lower Tertiary to Lower Mississippian. 

Twelve new producing wells were added to the great Tinsley field, Yazoo County, 
Mississippi, bringing the total to 337, which have produced since the discovery jn 
August 1939 a cumulative total of 47,632,294 bri. As now defined, this 9500-acre 
field is expected to yield an ultimate recovery of 90,000,000 brl. 

In the Pickens field there were no new wells, and one well was abandoned, the re. 
maining two wells averaging 283 brl./day. Since April 1940, 40 acres have yielded 

21,589 bri. An extension of the Pickens fa: \t-line field in Yazoo and Madison 
Counties has now seven wells averaging 1407 brl./day and has yielded 311,022 bri, 
since December 1941. 

Cary field, Sharkey County, Mississippi, remains a one-well field averaging 11 bri. 
of oil and 400 bri. of salt-water daily. 

Of the wildcats mentioned already, six were in south Alabama, and two each in 
Florida and Georgia. A promising future for wildcats in Florida is presaged by the 
acquirement there of more than 700,000 acres of new leases by the major oil companies, 

A.L. 


1382.* Second-hand Book Dealers. A. I. Levorsen. Bull. Amer. Ass. Petrol. 
Geol., July 1943, 27 (7), 996-997.—A list of geological booksellers in Canada and the 
U.S.A., who are “ known to carry a larger than ordinary supply.” A. L. 


1383.* Interpretation of Cable-tool Drilling Logs. J. F. Swain. Bull. Amer. Ass. 
Petrol. Geol., July 1943, 27 (7), 997-1000.—A driller’s log is based not so much on 
visual experience as on sense of touch. For him the words “ sand,” “ lime,” and 
“shale ’’ have a meaning not in terms of composition, structure, and origin, but in 
terms of penetration time, hardness, and abrasive quality. The “ jerk ’’ or “ jump” 
of the drilling line on the immediate upstroke of the beam, if moderate denotes ** soft- 
ness,” if severe denotes “* hardness,’’ and, as an indication of the effectiveness of the blow, 
signals by its diminishing intensity the need to lower the bit to keep progress with 
penetration. Softness may often mean frangibility or shattering under sharp impact, 
rather than absence of compressive strength. Thus, unless abrasive, a series of thin, 
hard laminations may be recorded as a shale. Toughness is more obvious to a driller 
than hardness. 

The tools when withdrawn are examined for abrasion or ‘‘ mushrooming,”’ and small 
particles of adhering rock may be tested by the forefinger or tongue to determine the 
presence of abrasive grit. 

In colouring the water from the bailer a few inches of soft red or grey clay may mask 
the true colour of harder rocks many feet thick. 

The following is a brief commentary on driller’s usage of certain terms : 

Shale.—Rapid and regular penetration, moderate “‘ jerk ’’ of the drilling line, and a 
polished but unworn bit suggest shale. Rock particles rubbed between the fingers 
are smooth, slightly soapy to the touch. 

Lime.—Slow penetration and severe “‘ jerk ’’ indicate a hard formation. If the bit is 
“ headed up ”’ or battered out of gauge, but polished rather than roughened, and if the 
adhering fragments are neither gritty nor smooth and soapy, the bed is logged as 
“lime.’’ This may mean limestone, but it may also mean solid siltstone, or very fine 
sandstone, or even igneous rock. 

Sand.—A moderate rate of penetration and moderate “ jerk ’’ suggest a medium- 
hard rock. If the bit is appreciably worn out of gauge, if the bevelled cutting edge is 
much worn, if the steel feels decidedly roughened or scratched, and if the cuttings 
feel exceedingly gritty between the fingers, the formation is logged as sand. It is 
probably sandstone, but could very well be chert or sandy limestone. 

Shale and shells.—This may be almost any interstratification of hard and soft bands. 

A. L. 
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Geological “‘ Union Now.’’ C. Croneis. Bull. Amer. Ass. Petrol. Geol., July 
1943, 27 (7), 1001-1007.—Carey Croneis continues his campaign for a comprehensive 
American Geological Association, and criticizes the poor standing of geologists in the 
National Defence Research Committee, etc. Geological bodies should appoint publicity 
officers. A. L. 


1885.* Origin of the Carolina Bays. D. Johnson. Bull. Amer. Ass. Petrol. Geol., 
July 1943, 27 (7), 1008-1009.—A further statement of the case that rising artesian 
water was the initial force in forming the Carolina Bays. A.L. 


1386.* Structure of Central Tennessee. C. W. Wilson, Jr., and K. E. Born. Buil. 
Amer. Ass. Petrol. Geol., August 1943, 27 (8), 1039-1059.—Over 2000 surface and sub- 
surface elevations from several key-horizons in that part of Tennessee between the 
Cumberland Plateau and the western valley of the Tennessee River have been used in 
the construction of structural contour maps for the top of the Chattanooga Shale 
(Lower Mississippian), for the Pencil Cave metabentonite bed near the top of the Black 
River group (Ordovician), and for the top of the Knox dolomite (Cambro-Ordovician). 
An isopach map of the interval between Pencil Cave and Chattanooga is also provided. 

The Nashville dome is an elliptical swell which has a concave outline on its north- 
west side and a convex outline on the south-east. It lies at the southern end of the 
north-east to south-west trending Cincinnati arch where the axis swings west. The 
eastward and southward dips off the Nashville dome merge into the foreland slope of the 
Appalachian geosyncline, but locally the vast thickening of sediments, characteristic 
of the deeps of the geosyncline, is not found. On the west, the Nashville dome is 
separated by the McNairy—Hardin saddle from the south-eastern extension of the 
Ozark dome. Towards the north-west in Stewart, Montgomery, Houston Counties, 
there is a “‘ low” in southward continuation of the Illinois basin. The whole area 
was characterized by recurrent but moderate subsidence during the Paleozoic, and 
this was least marked on the line of the Nashville dome. 

The Chattanooga transgression truncates stratigraphical units from Middle Devonian 
down to Trenton (Ordovician). Truncation of Middle Devonian chert and Lower 
Devonian by the Middle Devonian limestone is also noteworthy. Thinning of the 
various units towards the Nashville dome is mainly attributed to truncation by erosion, 
and to a smaller extent to non-deposition. 

In south-central Tennessee, especially in Giles and Lincoln Counties, there is 
anomalous north-west—south-east orientation of folds, apparently due to fractures 
similarly orientated in the basement complex and re-activated during compression : 
vertical movement giving asymmetrical folds. 

A structural contour map of Nashville and environs plotted with a 10 ft. interval 
shows predominating north-east-south-west anticlines crossed by others that are 
more sinuous and run from north-west to south-east. Contouring in this case is based 
on the Hermitage formation at the base of the Trenton. A. L. 


1387.* Bearing of Foraminifera and Ostracoda on Lower Cretaceous Fredericksburg- 
Washita Boundary of North Texas. F. FE. Lozo, Jr. Bull. Amer. Ass. Petrol. Geol., 
August 1943, 27 (8); 1060—1080.—At the dam site in the Red river, 5 ml. north of 
Denison, Grayson County,Texas, the complete Kiamichi (about 50 ft.) and part of the 
overlying Duck Creek areexposed. The former is mainly of fissile black shale with some 
sand flags and limestone, indicating bottom conditions less saline, more acid, and more 
stagnant than in the succeeding grey marls and limestones of the Duck Creek. 

With the exception of Gryphaea beds and the ammonite Adkinsites, there are few 
large fossils in the Kiamichi, while in the Duck Creek, the echinoids (Macraster, 
Hemiaster), pelecypods (Inoceramus, Gryphea), and ammonites (Adkinsites, Elobi- 
ceras, Hamites, Mortoniceras, and Desmoceras) are dominant faunal elements. 

In the black shale there is a Virgulina-Trochammina assemblage (as well as pelagic 
Globigerinide), and in the grey marls a Palmula-Tritaria assemblage, dominated 
characteristically by the families Lagenidw, Lituolide, Verneuilinide, and Placop- 
silinide. Both faunas have Textulariide. Whgreas the Foraminifera of the Kia- 
michi and Duck Creek are distinct, the Ostracoda show an overlap of Kiamichi species 
into the base of the Duck Creek. 
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The top of the Middle Albian in Texas may be placed at the highest occurrence of 
Adkinsites belknapi (Marcou), which coincides with the highest horizon of the over. 
lapping Kiamichi ostracods. This is also the boundary between the Fredericksburg 
group below and the Washita group above, and is taken as corresponding with the 
boundary in Britain between Lower and Upper Gault. 

The Foraminifera Frankeina acuticarinata Alexander and Smith, Lenticuling 
washitensia (Carsey), and Palmula leai Loeblich and Tappan are specially mentioned 
as occurring only in marly facies of the Kiamichi. In general, the latter seems to 
have been brackish with conditions like those in the areas of the Gulf of Mexico region 
to-day where Ammobaculites—not always limited to areas of low salinity—and related 
genera thrive. 

Miss H. J. Plummer's conclusion (Univ. Texas Bull., 1926, 2644), based on Midway 
(Eocene) Foraminifera, seems to be borne out that with decrease of alkalinity weight 
of test in relation to volume of protuplasm decreases (cf. E. Heron-Allan and A, 
Earland, J. R. Mier. Soc., 1910, pp. 693-695, and Phil. Trans. B, 206, 1915, 
262). Among both calcareous and agglutinated types of Duck Creek Foraminifera 
there are many twinned specimens and freaks, suggestive of warm, shallow environ- 
ments (cf. Miss H. Tappan, Bull. Amer. Geol. Soc., 1942, 58, 1833). A. L. 


1388.* Ground Water and Relation of Geology to its Occurrence in Houston District, 
Texas. N.A.Rose. Bull. Amer. Ass. Petrol. Geol., August 1943, 27 (8), 1081-1101.— 
The geological formations from which the Houston and Pasadena district obtains its 
water are Upper Miocene, Pliocene, and Pleistocene. The strata dip south-eastwards ; 
hence successively younger formations crop out from north-west to south-east. These 
were deposited during a number of cycles of continental sedimentation, and are mostly 
fluviatile, deltaic, or lagoonal. The “ sand zones "’ are made up of extremely irregular 
and lenticular deposits of sand, gravel, silt, and clay, interbedded and intergraded with 
thin beds of clay, sandy clay, or gravel. The “ clay zones’ consist of mottled cal- 
careous clay containing thin beds and lenses of sand. A few of the predominantly 
clay zones can be traced over a wide area. Seven main zonesare distinguished on the 
basis of electrical logs in a thickness totalling not more than 3000 ft., and these are 
numbered | to 7 from below upwards. Most of the water is got from Zones 5 and 7. 
Dissolved solids increase at depth to about 569 parts per million at 2000 ft. The main 
increase is in sodium chloride, and sodium bicarbonate. Water in shallower wells is of 
calcium bicarbonate type. All supplies compare favourably with those for public, 
industrial, and irregation uses elsewhere in the U.S.A. 

The annual pumpage in the Houston and Pasadena areas was nearly constant— 
as were the water levels—from 1930 to 1936, but an increase of 60% between 1937 
and 1941 caused a marked decline of standing water level. In the Katy rice-growing 
area pumpage was eased off slightly between 1930 and 1935, increased fully threefold 
from 1935 to 1940, and decreased by half in 1941. After a general gradual fall of the 
water-table this led to a rise in the latter year. Any increase over present pumpage 
will hasten decline, whereas a decrease of considerable magnitude will cause_a rise. 

Exploratory drilling shows an additional supply of ground water west and south 
of Houston, and the occurrence of fresh water in the deep sands near South Houston 
indicates that salt-water encroachment from down dip is not likely to make itself felt 
for many years. A. L. 


1389.* Sub-surface Study of Jennings [= Evangeline) Field, Acadia Parish, Louisiana. 
C. B. Roach. Bull. Amer. Ass. Petrol. Geol., August 1943, 27 (8), 1102-1122.—The 
Jennings or Evangeline piercement-type salt plug gives rise to one of the major oil- 
fields of the Gulf Coast. Ultimate recovery is estimated at 120,000,000 brl. and up 
to the end of 1941 77,000,000 brl. had been produced. The oil is held in equal pro- 
portions in supercap Miocene sands and in flanking Oligocene beds. The field was dis- 
covered in 1901 from a seepage on the site of an eroded topographic rise. Possibly 
oil migration, following break-through of a salt off-shoot in the north-west, is still 
incomplete. 

The oldest formations penetrated are “‘ Vicksburg ’’ and “‘ Hackberry "’ brought up 
in faulted blocks or as bits of old sheaths on the salt. Deepest zone fossil noted is 
Nodosaria blanpiedi. In the Oligocene, the Frio with Marginulina t and Cibi- 
cides hazzardi has oil or gas in the Clement, Lower and Upper Ribira, and Heywood sands, 
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while the succeeding Marginulina zone contains the Leckelt and Arnaudel sands. 
After deposition of the latter, strong upward creep of the salt gave rise to faulting, 
both radial and tangential, and to a marked unconformity. The eroded surface is 
buried under Heterostegina sediments, including a limestone, and there is probably 
another unconformity separating the Discorbis zone, with one oil-sand, from the 
Heterostegina zone. If the top of the Oligocene is placed as high as this, the succeeding 
Miocene is readily distinguished as being very much more sandy than the Oligocene. 
The basal Miocene yields oil on the west flank abutting the salt. The Lower Miocene 
sands reveal the effects of a number of upward movements of the salt, and one uncon- 
formity stretches right round the dome. The chief effect is the thinning of the sands 
towards the salt core. 

At present the salt plug has penetrated as far as the Middle Miocene beds, and it is 
surmounted by a thick cap rock, which is continuous on the east half of the dome with a 
mineralized sand section containing much anhydrite, but also cavernous and difficult 
to drill because of loss of mud. Rise of the salt core was evidently held up for a time 
by abundant water in the Miocene sands, which leached not only salt, but some of the 
other compounds that would normally have remained as cap rock. The latter less 
soluble substances were deposited in the pores of the sand, but as the updip ends of 
sandy strata were mineralized first, often this shielded downdip layers from complete 
cementation. 

The mineralized and other Middle Miocene beds are conspicuously broken by 
fairly recent faulting. Apart from M. T. Halbouty’s paper (Bull. Amer. Ass. Petrol. 
Geol., September 1935), there is a poverty of information about the higher beds. The 
top of the Miocene is based on the first occurrence of Rangia johnsoni, and the top of 
the Pliocene at the point where Rotalia beccarii was observed. 

The axis of the salt core leans towards the north, but at the very summit where the 
cap rock firmly bonded to the mineralized sand on the east side has held it back, the 
break-through has been on the west side, with subsequent tilting of the cap and 
migration of oil. A.L. 


1390.* Anse La Butte Dome, St. Martin Parish, Louisiana. F. W. Bates and J. B. 
Wharton, Jr. Bull. Amer. Ass. Petrol. Geol., August 1943, 27 (8), 1123-1156.—As 
at August 1942, 4,269,264 brl. had been produced, with a total ultimate recovery from 
known sands estimated at about 32,000,000 brl. from 300 acres. Development of flank 
sands at shallow and intermediate depths is probably complete, and about 95% 
of the reserves are on the south-east side trapped in sands truncated against a plane, 
relatively gently dipping surface of the salt. The south side of the salt dome, however, 
is actually steeper than the north. 

The dome is of piercement type reaching within 160 ft. of the surface. It is suggested 
that the initial intrusion of salt was in the form of a narrow spine which gradually 
expanded laterally, so that no fragments of older formations are found on top of the 
dome, and almost everywhere the formational dips, though ranging up to 75°, are 
notably less than the contiguous surface of the salt mass. There is strong radial 
faulting, but concentric and tangential faulting is less clear, albeit the latter may 
have played a decisive part in oil migration into different fault-blocks. 

It will be seen that this interpretation of the mode of emplacement differs considerably 
from the relatively vigorous upward movement en masse postulated for the Jennings 
(Evangeline) dome, situated 40 ml. away to the east, also within the belt of Gulf Coast 
salt domes. 

In the stratigraphical terminology employed by the authors the Nickerson and 
Voorhies sands reached at between 9000 and 10,000 ft. are referred to as basal Miocene, 
though probably only a little younger than Vicksburg. They belong to the Chickasa- 
whay. Just above them occurs rare Cibicides hazzardi, below which we find the 
Hackberry assemblage, which includes Nonion lunatum, Gyroidina scalata, Pseudo- 
glandulina comatula, Uvigerina stephensoni, Bolivina mexicana, scarce Nodosaria 
blanpiedi, and in addition forerunners of the later Marginulina associates of the 
Lower Catahoula, as well as Pyrgo subspherica, Bulimina sculptilis, Saracenaria 
italica, Uvigerina spp., Angulogerina sp., and Operculinella sp., the last group being 
suggestive of the Vicksburg. 

The Tortoris and Fournet sands occur in the Lower Catahoula, and the Discorbis 
sand, with Discorbis candeiana, towards the top of the Marine Catahoula. Above this 
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may be placed the “ base of the Upper Miocene Sand Series,” though other authors 
would put to the top of the Discorbis Zone in the Oligocene. Very extensive thick 
sands occur in the Upper Catahoula, including the Martin and Patin sands, with the 
exception of Patin A, which falls at the base of the Fleming (Miocene). The Fleming 
contains the Breaux, Bergeron, and Moresi sands; and above the Moresi lies the top 
of the Potamides matsoni Zone. There is one more thick oil sand before the top of 
the Rangia johnsoni Zone marks the end of Fleming deposition. The Plio-Pleistocene 
has not been zoned. It contains the Deborah sand and others of a minor nature, 
medium to coarse, separated by grey to red shales and sands, some of which are 
calcareous. Pyrites and lignite occur, and occasional fossils include pelycypod 
fragments, and Rotalia, Globigerina spp. 

About 82% of the yield comes from the Martin and Patin series. There are future 
prospects at depth. A. L. 


1391. Exploratory Drilling Record Appears Likely for 1944. Anon. Oil Why, 
24.7.44, 114 (8), 37.—Exploratory drilling in U.S.A. is proceeding at a rate which is 
almost certain to establish a new record for volume, and if no decline in the percentage 
of discoveries occurs during the last half of the year, more sources of new production 
should be found this year than ever before. The new interest in the south-eastern 
States is a significant development from the long-term point of view. This region 
has possibilities of production from the Eocene, through the Cretaceous, and possibly 
into the Jurassic. Recent Mississippi discoveries have reserves estimated at 50 million 
to 100 million bri. 

New fields and new pays have been found in East Texas, and recently the first 
Smackover limestone producer was completed in this area. The deep Tensleep pay 
in Wyoming has been extended 1 ml. Prolific production has been found in the deep 
Palzozoic limestone of Central Montana. The opening of Wilcox production in 
McClain County is expected to stimulate wildcatting in Oklahoma. Intensive pros- 
pecting in California in the first half of 1944 has given negligible results. West 
Texas has a substantial exploration campaign planned for the Ellenburger. 

2035 exploratory tests have been completed in the first half of 1944, and if this rate 
continues, the 1944 total will be 13% greater than the 3599 tests drilled in 1943. 
Compared with 1943, there has been a 33-3% increase in the number of field and new 
pay strikes. The discovery ratio has risen from 17-5% to 18-7%. Oil fields opened 
in 1944 have been 24% more than in the first half of 1943, gas fields 113% more, and 
distillate fields 30% more. 

The discoveries in the different areas are briefly noted, together with the overall 
results of exploratory drilling. Tables summarize by States and districts the results 
of exploratory drilling in June 1944, and in the first six months of 1943 and 1944, and 
analyse the discoveries by types for May and June 1944, and for the first six months of 
1943 and 1944. G. D. H. 


1392. New Oil- and Gas-Fields and New Pay Horizons Discovered in the United States 
in June, 1944. Anon. Oil Wkly, 24.7.44, 114 (8), 40.—The new discoveries are listed 
with the name, company, location, date spudded, date completed, depth, completion 
horizon, name, age and nature of producing horizon, initial production and method, 
oil gravity, structure and method of discovery, and a tentative evaluation of the 
discovery or extension. G. D. H. 


1393. Well Completions Show 24-3 per cent. Increase. Anon. Oil Wkly, 24.7.4, 
114 (8), 52.—11,125 wells were completed in U.S. during the first six months of 1944, 
compared with 8616 in the same period of 1943. The rate of completing wells has 
increased in recent months, and in May and June was at the highest level since war- 
time Government restrictions were imposed. It is possible, therefore, that in 1944 
the completions will more nearly approach the projected P.A.W. total of 24,000 than 
the average for the first six months would suggest. 

At the beginning of June 3482 rigs were either drilling or rigging, and at the beginning 
of July the figure was 3811. The steady gain in drilling has been reflected in practically 
all areas of importance, especially in the more prolific producing states and in the 
south-eastern States. Texas completed 2945 wells, compared with 1886 wells in the 
first half of 1943; the corresponding figures for California were 977 and 668. Illinois 
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and Arkansas were the only major districts showing declines in 1944 as compared with 
1943, the figures being 43% and 28-5%, respectively. Rises of 39%, 29%, and 15% 
took place in Montana, Wyoming, and Colorado, respectively, as compared with the 
figures for the first half of 1943. 

10,951 of the 11,125 wells completed were new wells; 174 were old wells drilled 
deeper. Of the new wells, 5941 were oil or distillate producers, 992 gas producers. 
849 were water-input, gas-input, and salt-water disposal wells. 

Well completions are summarized by States and districts for June 1944, and for the 
first half of 1944. The weekly average rates of well completion are tabulated for the 
first six months of 1944 and for every month in 1943, and the number of rigs in operation 
at the beginning of each of these months is given. G. D. H. 


1394. Footage Increases as Average Well Deepens. Anon. Oil Wkly, 24.7.44, 
114 (8), 55. —Compared with the first half of 1943, 24-39% more wells were com- 
pleted in U.S.A. in the first half of 1944, and the rise in footage was 426%. The 
average depth of the completions was 3327 ft. in the first half of 1944, and 3047 in the 
preceding year. The 11,125 wells drilled in the first half of 1944 accounted for 
37,017,631 ft., 10} million feet more than in the same period of 1943. Texas accounted 
for 35°6% of this year’s footage, the average depth being 4586 ft. The average depth 
in the South Louisiana was 9490 ft., and in the Texas Upper Gulf Coast region 7477 ft. 
The footage and average depth are given by States and districts for the first halves 
of 1941, 1943, and 1944, new wells being separated from old wells drilled deeper, and 
the average drilling depths are given yearly from 1925 and for the first halves of 1941, 
1942, 1943, and 1944. G. D. H. 


1395. Deep Drilling Characterizes 1944 Activity. Anon. Oil Wkly, 24.7.44. 114 (8), 
56.—During 1944 a wildcat in Pecos County, West Texas, has reached a depth of 
15,279 ft., 275 ft. deeper than the previous record well. In Southern Louisiana a 
producing well has been completed at 13,503 ft. in the same field as that which produced 
from 13,266 ft., the former record deep producing well. 

In 1943 the deepest production in Mississippi was from 6222 ft.; it is now from 
10,374 ft. In only ten of the 36 sub-districts of U.S.A. have wells been drilled deeper 
than 12,000 ft., eight of these being in the southern States of Texas, Louisiana, 
Mississippi, Alabama, and Florida. New records for production depth have been 
established in 1944 in Florida (11,626 ft.), West Texas (10,710 ft.), North Louisiana 
(10,681 ft.), Oklahoma (10,645 ft.), Colorado (8,558 ft.), and Illinois (4,780 ft.). 

he U.S.A. drilling depth and producing depth records are tabulated. G. D. H. 


1396. Wildcat Discoveries Rate Higher This Year. Anon. Oil Wkly, 24.7.44, 114 (8), 
—During the first half of 1944, 11-3°% of the tests completed were productive. 
The corresponding figure for 196s is 10-6%, and the average for the past three and a 
half years is 11-1% (1941, 10-79% ; 1942, 11-99%). The above figures do not cover outpost 
tests. 
Five of Wyoming’s ten wildcats completed in the first half of 1944 were successful, 
and during the past three and a half years the percentage of success was 30-9. The 
four States of District 3 (Texas, Louisiana, Arkansas, and New Mexico), which supply 
over 50% of the Nation’s crude, have had the most active wildcatting. The percentage 
of success was 14 8 in Oklahoma. 
The ratio of success in wildcatting is given by States and districts for 1941, 1942, 
1943, and the first half of 1944. G. D. H. 


1397.* California’s Exploration Covers Wide Range. N. A. D'Arcy. World Petrol., 
August 1944, 15 (9), 24.—The Salton Sea area of Imperial Valley is one of the large 
undeveloped and unproven regions of sedimentary rocks left in California. Several 
years ago a shallow exploratory well was drilled near the Chocolate Mountains, and it 
is reported to have cored oil sands with oil of about 35°-gravity. Since then geological 
and geophysical surveys have indicated the existence of good oil structures, and large 
areas have been leased. Drilling has begun and gas production has been reported. 
There has been new drilling in the Eureka area of Northern California, near some of the 
earliest producing wells of the State. Exploratory drilling for gas has been extended 
into the far northern end of the Sacramento Valley. 

The great demand for natural gas has led to the drilling of many exploratory wells, 
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and ten new gas-fields have been found since the beginning of 1943, but unfortunately, 
for present purposes, many of these are far from commercial pipe-lines. Old gas 
supplies have been developed. 

Many of the heavy oil-fields have been extended. Most of them produce from 
depths of 800-3500 ft., the shallow drilling permitting rapid completions and the use 
of very mobile equipment. 

Several new oil-producing zones have been found in the Wilmington field. A new 
discovery has been made at San Miguelito. Offshore drilling is proceeding at Ventura 
and Elwood, and there is directional offshore drilling at Huntingdon Beach. 

A deep test has been drilled in the area of Peru Creek, but, like others in this 
neighbourhood, the well was a failure. A test in the El Segundo area gives evidence 
of being a commercial well. At Sunny Hills, midway between the East and West 
Coyote fields, a well gives promise of considerable development in that area. At 
Kern Bluff a field has been opened at a depth of a little over 1000 ft. A test in the 
San Emidio area is near old shafts used in mining pitch. The Bering pool at Del 
Valle was opened at a depth of 9629 ft. The deep discovery at Pleasant Valley 
produces from Eocene sands, and some feel that it will rival the Coalinga extensions. 
A deep test at Montebello has reported an oil showing below 10,000 ft., while the 
discovery well of the Lanare field came in below 9000 ft. 

Tables list the oil and gas discoveries in California during 1943 and to June 1944, 
giving depth, production, and other data, and curves show the drilling and producing 
activity since 1936. G. D. H. 


1398.* Canadian Oil Search Turns to New Areas. H.G. Cochrane. World Petrol, 
August 1944, 15 (9), 30.—Three years ago Canada was using nearly 60,000,000 bri. 
of oil a year. About 17% of this was produced in Canada, mainly at Turner Valley. 
The Canadian production has risen from 1-2 million barrels in 1936 to a peak of 10-4 
million barrels in 1942. At present new discoveries are failing to keep pace with ce- 
pletion, and tax and other concessions have not encouraged drilling to the required 
extent. Turner Valley’s daily output is declining, and has done so since 1942. 

The Taber field now has 6 producers. Vermilion has 34 producers, compared with 
13 in 1943, and its current output is nine times greater than a year ago. 

1943 was a record year for geological and geophysical activity in Canada, and 
exploration is still intensive in Alberta and Saskatchewan. 

Oil was discovered at Norman in 1919. In 1932 a small refinery was erected to 
refine the summer output of the 3 wells for use in the gold and radium fields. In 
1942 approval was given for the drilling of further wells, the building of a pipe-line 
to Whitehorse, and the erection of a refinery there. At the close of 1943, 37 wells had 
been drilled at Norman Wells, 27 of them producing by natural flow. Depths ranged 
1025-2700 ft., and bottom-hole pressure 700-900 Ib./in.2? The oil is of 38-4 gravity, 
with 0-55% of sulphur. The probable productive area at Norman is 4000 acres, and 
recovery estimates are between 35 and 100 million barrels. 

The Canadian Department of Mines and Resources has opened up 100 million 
acres of the north-west territories for leasing on generous terms. 

Good surface showings are reported at Good Hope, 350 ml. north of Norman Wells, 
around Fort Simpson, and at Providence near the west end of Slave Lake. 

Renewed efforts are being expended on the Athabaska tar sands. Only 2-5% of 
the 1500 sq. ml. tar-sand area has conditions suitable for the open-cut methods for the 
removal of overburden, which alone would permit economical production capable of 
competing with drilling methods elsewhere. Many problems remain to be solved. 

G. D. H. 


1399.* Significent Features of West Edmond Field. E.G. Dahlgren. World Petrol., 
August 1944, 15 (9), 40.—The West Edmond field of Oklahoma has been defined on the 
east and west, and may be 12 ml. long. In the discovery well, completed in April! 
1943, the First Wilcox was met at 7508 ft., and the Second Wilcox at 7640-7690 ft., 
without oil. The well was plugged back to the Bois D’Arc section of the Hunton lime 
and completed for 365 brl. of oilin 12 hr. At the end of 1943 the field had produced 
474,000 brl. of 41-gravity crude from 15 producers. On 9th July, 1944, there were 
81 Hunton completions and 2 Bartlesville wells. It is estimated that 175 locations 
will be required to fill in the undrilled areas in the present proved area. 
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The average drilling time of the wells is about 60 days, and drilling contracts are on 
the basis of $6-50 to $7-50 per foot. Accepted casing practice includes 300-500 ft. 
of 5}-7-inch flow-strings, cemented with 700-1500 sacks. Careful drilling mud 
control has overcome various formational hazards. 

During May pipe-line runs were 332,099 brl., making the total recovery to the be- 
ginning of June 1, 915,475 bri. Gas-oil ratios average about 1000-1200 cu. ft./brl., 
some wells being considerably higher. The gas appears to be from solution in the oil. 
Some salt water has been produced along the west edge of the field, indicating the 
possibility of a waterdrive. Recovery estimates have been placed 4000-9000 bri. /acre. 
The original bottom-hole pressure was 3130 Ib./in.*, and the pressure had fallen to 
2920 Ib./in.? on 27th April, 1944. 

The discovery well log, a cross-section, and a table of the crude-oil characteristics 
are included. G. D. H. 


1400. 1944 Exploration Below Goal, July Record Poor. L. J. Logan. Oil Wkly, 
21.8.44, 114 (12), 53.—368 exploratory wells were completed in the U.S.A. during 
July 1944. 17-4% of them were productive, against 19-2% of those drilled during the 
first seven months of 1944. In general, the July discoveries seem to be below par in 
quality, for none at present indicates exceptional importance. During the first seven 
months of 1944 there were 2407 exploratory completions; in the same period of 1943 
the figure was 1953. The expansion was less than the 30% expansion in all com- 
pletions shown by 1944 relative to 1943. In 1944 19-2% of the exploratory tests have 
succeeded ; in the same period of 1943 19% succeeded. New discoveries show an 
increase of 26% over last year, while extensions show an increase of 18%. Among 
the discoveries there have been relatively better results in opening new sources of 
distillate (60%) and gas (83%) than in opening new sources of oil (14-5%). 

The booming West Edmond field of Oklahoma has been extended 3 ml. north, 
1 ml. east, and 1 ml. north-east. In West Texas, extensions were recorded at Means 
(Andrews County), North-west Slaughter (Cochran County), Moore and Morita 
(Howard County). Elk Basin’s Tensleep pay (Wyoming) has been extended } ml. 
south. In Illinois, three successful outpost tests in Edwards and Wayne Counties 
are tentatively classed as extensions, but may prove to be discovery wells of new 
McClosky limestone pools. 

Two shallow pools were found in California in the Puente in a fault-trap on Lucky 
Baldwin Ranch, North Whittier Heights area, Los Angles County, and in the Olcese 
sand (Miocene) of the Ant Hill area, north of Edison field, Kern County. Some new 
fields and new pays were found in Illinois, Indiana, Kentucky, and Michigan. Kansas 
had three oil discoveries, all expected to be small. A distillate field was found in 
Arkansas, and two distillate fields in South Louisiana, together with several new pays 
and an oil-field extension. Texas had a comparatively poor month. 

The July discoveries are listed, with pertinent information, and the exploratory 
drilling results during July and during the first seven months of 1944 are analysed by 
States and districts. G. D. H. 


1401. Wells Completed in the United States in Week Ended 19th August, 1944. Anon. 
Oil Wkly, 21.8.44, 114 (12), 69.—369 fields wells (241 giving oil and 45 giving gas) 
and 65 wildcats (8 giving oil and 1 giving gas) were completed in U.S.A. in the week 
ended 19th August, 1944. The 1944 completions to the above date are 14,609. 

The field and wildcat completions are analysed by States and districts for the week 
ended 19th August, 1944, and comparative totals are given for 1944 and 1943 for the 
lapsed part of each year to this date. G. D. H. 


1402.* Wildcat Completions and Discoveries. Anon. Oil Gas .J., 26.8.44, 43 (16), 157. 
—9 oil-wells and 3 gas-wells were among the 77 wildcats completed in U.S.A. in the 
week ended 19th August, 1944. 
A table summarizes the results of the completions by States and districts. 
G. D. H. 


1403.* Summary of July Completions. Anon. Oil Gas J., 26.8.44, 43 (16), 162.— 
During the four weeks ended 29th July, 1944, 2162 wells were completed in U.S.A. 


1099 found oil and 259 found gas. 
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The completions are summarized by States and districts, with the production, foot. 
age, and the numbers of wells in different depth ranges. G. D. H. 


1404. Crude Oil Production Below Recent Peak. Anon. Oil Wkly, 28.8.44, 114 (13), 
15.—During the week ended 26th August, 1944, the U.S. oil production averaged 
4,676,585 brl./day, 13,600 brl./day less than the all-time record of the previous week, 
The aggregate output daily of Illinois, Kansas, Michigan, Montana, New York, and 
Wyoming fell by 20,000 brl. as compared with the week ended 19th August. Texas 
gave 2,108,900 bri./day, Oklahoma 342,000 brl./day, and the output of California 
rose by 8000 brl./day to 867,000 bri. 

A table gives by States and districts the average daily outputs during the weeks 
ended 19th and 26th August, 1944. G. D. H. 


1405. Sakhalin Island Has Good Possibilities. D. L. Carroll. Oil Wkly, 28.8.4, 
114 (13), 28.—Sakhalin has an area of about 25,000 sq. ml., with oil resources in the 
northern half, in a belt along the east coast. . This belt is some 20 ml. wide and about 
250 ml. long, with oil in Miocene and Pliocene beds, the maximum thickness of which 
may be 30,000 ft. The belt is bounded on the west by metamorphosed Paleozoic 
rocks. 

During 1943 the Sakhalin fields are said to have produced over 5 million brl. of oil, 
an estimate which is probably conservative. 

The belt of Tertiary beds represents the uplift and folding of a relatively small 
segment of a geosyncline which has been receiving marine sediments continuously 
since Oligocene times. The Miocene and Pliocene sandstones, shales and sandy shales 
are folded and faulted along north-south trends, and all the oil occurrences found have 
been associated with anticlines. Seeps occur along fault-lines, and give rise to ex- 
tensive areas of asphalt-cemented gravels. There is a basal Miocene conglomerate 
resting on an easterly-dipping Paleozoic surface. Oil is present in a thick shale 
series lying almost immediately above the basal conglomerate. Intercalated in the 
shale are lenses of sandstone and several extensive beds of pumiceous sandstone which 
are well-saturated with oil where penetrated by wells or seen in outcrops. The 
shale is probably of Middle Miocene age, and is likely to be the main source of the oil 
in this and higher formations of the Upper Miocene and Pliocene. Except in the 
northern half of the area, beds below the Pliocene have not been tested. The Pliocene 
has more than a dozen pays in its 10,000 ft. of sandstones, conglomerates, and shales. 
The bulk of the oil has come from Miocene beds overlying the Middle Miocene source 
rock, and has been obtained from Okha, Ehabi, Nutovo, and Katanguri, four of the 
largest fields. 

The diplomatic history of the Sakhalin concessions is briefly described. 

G. D. H. 


1406. Colombia’s Tibu Area Has Ten Producing Wells. Anon. Oil Wkly, 28.8.44, 
114 (13), 50.—On 15th August, there were 8 shallow Tertiary producing wells and 2 
deep Cretaceous producing wells in the Tibu area of the Colombia Petroleum Company's 
Barco concession. It lies 25-30 ml. north-west of the Petrolia field, and includes the 
former wildcatting areas of Tres Bocas and Socuavo. The deepest Tertiary wells 
are 5000 ft. deep, and average about 500 bri. /day of 30-31-gravity oil. 

The Cretaceous wells are 9228 ft. and 9850 ft. deep, giving distillate with very high 
gas-—oil ratios. 

Currently, Petrolia and Tibu are giving 13,500 brl./day. G. D. H. 


1407. Wells Completed in the United States in Week Ended 26th August, 1944. Anon. 
Oil Wkly, 28.8.44, 114 (13), 55.—450 field wells (310 producing oil and 50 producing 
gas) and 90 wildcats (15 producing oil and 4 producing gas) were completed in U.S.A. 
in the week ended 26th August, 1944. During 1944, 15,168 wells have been drilled, 
compared with 11,784 in the corresponding period of 1943. 
The completions are analysed by States and districts for the above week. 
G. D. H. 


1408.* Creole’s Venezuelan Production Increased 86 per cent. Anon. Oil Gas J/., 
2.9.44, 43 (17), 23.—At present Creole is producing over 400,000 brl./day in Venezuela. 
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The daily average production in the first half of 1944 was 351,000 brl., compared with 
215,000 bri. in the first half of 1943. If the war continues, Creole expects further 
increases in production following completion of the Jusepin-Puerto La Cruz pipe-line 
towards the end of 1944, and the delivery of three new tankers in the spring of 1945. 

Creole’s income in the first half of 1944 was $31,800,000; in the first half of 1943 
the income was $10,600,000. A large part of the income will be re-invested in 
Venezuela. 

Income tax and royalty payments in the first half of 1944 were $16,000,000. 

G. D. H. 


1409.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 2.9.44, 43 (17), 87.— 
During the week ended 26th August, 1944, 50 wildcats were completed in U.S.A. 
§ found oil and 2 found gas. 2451 wildcats have been drilled during 1944 to the above 
date. 

The completions are analysed by States and districts for the week ended 26th 
August, 1944, and during 1944. G. D. H. 


1410. Wells Completed in United States in Week Ended 2nd September, 1944. Anon. 
Oil Wkly, 4.9.44, 115 (1), 77.—375 field wells (263 giving oil and 34 giving gas) and 96 
wildeats (18 giving oil and 2 giving gas) were completed in U.S.A. in the week ended 
2nd September, 1944. The field and wildcat completion results are summarized by 
States and districts for the above week, and cumulative totals to date for this year 
and for the corresponding period of 1943 are given. G. D. H. 


1411.* Colombian Production Declines Slightly. Anon. Oil Gas J., 9.9.44, 43 (18), 
40.—The June crude production in Colombia was 1,916};800 brl., compared with 
2,086,000 brl. in May. The total for the first half of 1944 was 10,834,998 brl., the 
corresponding figure for 1943 being 3,561,442 brl. G. D. H. 


1412.* West Edmond Field Presents Paradox. C. J. Deegan. Oil Gas J., 9.9.44, 
43 (18), 44.—The West Edmond field of Oklahoma is a simple stratigraphic trap. 
Its limits can be approximately determined in a general east-west direction. 
Production is from the Hunton limestone. 

123 wells have been drilled over an area 9 ml. long and about 3 ml. wide. Most have 
had initial outputs of 25-100 brl./hr. Estimates of the producing area range 25,000— 
33,000 acres, and from May 1943 to September 1944 the production was 3,470,000 brl. 
Development is on a 40-acre spacing. 

Examination of the Hunton producing areas of Oklahoma gives ultimate yields 
ranging 1700 brl./day to 10,000 brl./acre, mostly on 10-acre spacing. 

The West Edmond field is deeper and of a different type from most other Hunton 
pools. Estimates of the ultimate yield per acre range 4000-9000 brl., and most of them 
are 5000-8000 brl. Hence the ultimate recovery estimates range 125 million to 210 
million brl. With a 5000-brl./acre recovery it seems that the field will pay its way. 

The oil is in the Bois d’Are section of the Hunton at the tip end of a pinch-out. 
The pre-Pennsylvanian beds on the west flank of the Nemaha granite-ridge were 
bevelled, so giving the wedge-out below the Pennsylvanian. A stream-bed seems to 
have run east-west and completely eroded the Bois d’Arc along its channel, so that 
there are several dry holes in the heart of the field. It is possible that there is a fault 
in the same area. There are indications of greater porosity in the south than in the 
north. 

The oil is highly paraffinic, and gives 32-3% of motor fuel fractions. It is high in 
lubricating fractions. 

Stratum contour and isopach maps are included, together with production data and 
the crude-oil analyses. G. D. H. 


1413.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 9.9.44, 43 (18), 
123.—82 wildcats, 16 giving oil and 5 giving gas, were completed in U.S.A. in the week 
ended 2nd September, 1944. The completions are summarized by States and districts. 
G. D. H. 
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1414. New Oil-Sand Discovered in Gebo Pool, Wyoming. Anon. Oil Wkly, 11.9.44, 
115 (2), 13.—Tensleep production from 4880 to 4983 ft. has been found in the Gebo 
pool, Hot Springs County, Wyoming. Two wells had previously obtained oil froin the 
Embar at 4680-4968 ft. G. D. H, 


1415. U.S. Oil Production Hits Peak of 4,701,085 Barrels. Anon. Oil Wkly, 11.9.44, 
115 (2), 16.—In the week ended 9th September, 1944, the U.S.A. oil production 
averaged 4,701,085 bri./day, a new record. The Texas average rose to 2,156,050 
bri./day. Increases in output also took place in Illinois, Wyoming, Ohio, Pennsy}. 
vania, and Oklahoma, but these were offset by decreases in Kansas and California. 

The daily average production is given by States and districts for the above week 
and the previous week. G. D. H. 


1416. Creole’s Venezuela Output Shows 86 per cent. Gain. Anon. Oil Wkly, 11.9.4, 
115 (2), 46. See Abstract No. 1408. G. D. H. 


1417. Drilling is Under Way in Dominican Republic. Anon. Oil Wkly, 11.9.44, 115 
(2), 47.—At Commendador a well has reached 5200 ft., and another is at 4300 ft. 
Both are in the Oligocene. A 7000-ft. dry hole has been drilled in Haiti. 

G. D. H. 


1418. Wells Completed in United States in Week Ended 9th September, 1944. Anon. 
Oil Wkly, 11.9.44, 115 (2), 49.—384 field wells (249 giving oil and 48 giving gas) and 74 
wildcats (12 giving oil and 1 giving gas) were completed in U.S.A. during the week 
ended 9th September, 1944. 

The completion data are summarized by States and districts for the above week, 
with cumulative totals for 1944 to that data. G. D. H. 


1419.* Wildcat Completions and Discoveries. Anon. Oil Gas J., 16.9.44, 43 (19), 
137.—During the week ended 9th September, 1944, 71 wildcats were completed in 
U.S.A. 13 found oil and 1 found gas. 

A table summarizes the completions by States and districts. G. D. H. 


1420.* Wildcat Completions and Discoveries. Anon. Oil GasJ., 23.9.44, 43 (20), 317.— 
89 wildcats (13 giving oil and 3 giving gas) were completed in U.S.A. during the week 
ended 16th September, 1944. 2693 wildcats had been completed during 1944 to the 
above date. 

The completions are summarized by States and districts. G. D. H. 


1421.* Summary of August Completions. Anon. Oil Gas J., 23.9.44, 43 (20), 318.— 
During the four weeks ended 26th August, 2305 wells were completed in U.S.A. 
1200 produced oil and 191 gas, and there were 250 service wells. The total footage 
was 7,333,328 ft. 

The completions are summarized by States and districts, with the production, 
footage, and the numbers of wells in different depth ranges. G. D. H. 


Geophysics. 


1422. An Empirical Method of Interpretation of Earth-Resistivity Measurements. 
R. W. Moore. Petrol. Tech., July 1944, 7 (4), A.I.M.M.E. Tech. Pub. No. 1743, 
1-i18.—A graphical method of analysing the data obtained from shallow earth- 
resistivity tests is presented. The method is based on empirical results, and has no 
theoretical basis. The usual apparent resistivity-electrode spacing curve is used 
together with a cumulative resistivity-electrode spacing curve plotted on the same 
sheet. The greatly reduced scale required for plotting the cumulative values of re- 
sistivity, together with the effect of the summation of the individual resistivity values, 
serves to minimize the effect of purely local surface anomalies and inadvertent errors 
of measurement. The point of intersection of tangents or straight lines drawn to 
intersect at zones of maximum curvature in the sumulative curve indicates the depth 
to the underlying material. Numerous figures are presented, in which data from 
published reports and from recent field studies are analysed, and the results compared 
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with actual depths established by borings or with the depth value obtained by the use 


9.44, 

Gebo of theoretical methods of analysis. Smoothly rounded curves of apparent resistivity 

n the such as are often obtained in the field, and which have been a serious drawback to 

H. attempts to analyse the data empirically heretofore appear to be susceptible to rather 
accurate analysis by the method described. 

9.44, The method is best suited to analyses involving shallow two-layer formations. 

ction It has, however, been successfully applied, in analysing the data obtained from tests 

3,050 made over shallow three-layer formations. As with most empirical methods, its chief 

nsyl. advantage is its simplicity and case of application. G. D. H. 

week 1423.* Distant Offshore Seismic Survey Conducted in Gulf of Mexico. E. H. Short, 

H. Oil Gas J., 26.8.44, 43 (16), 87.—Considerable geophysical work was begun close to the 
Gulf Coast shoreline in 1932 and led to the development of offshore production. 

9.44 In 1938 a field was established about 1 ml. offshore from Cameron Parish, Louisiana, 

a and in 1941 a well was completed 1} ml. offshore from Jefferson County. The early 
geophysical work was within about 3 ml. of the shore. Now, seismic work has been 

115 extended to 26 ml. offshore. The equipment consisted of seven boats—recording 

) ft. boat, survey boat, two shooting boats, a back-sight boat, a utility boat for recovering 
the geophones, and an emergency boat. 

4 The work is frequently in rough water, and requires men of excellent physique. 
Watch must be kept for sudden squalls. 

non. The profiles were started from shore south of Cameron, Louisiana, and projected out 


174 into the Gulf. 

The design of buoys to prevent the overnight shift of markers presented an important 
problem, in order to avoid the need for reshooting profiles. At the distant offshore 
eek, stations the maximum depth of water was 44 ft. Floating backsights were designed. 
3 Ordinarily the backsights were set 1000-1500 ft. apart. 

The survey boat works ahead of the recording and shooting boats. Each time the 
19), recording boat is anchored, two spreads are shot, one ahead of the recording boat and 
the other behind. The shooting boats come alongside the recording boat. One of 
the shooting boats plants the geophones, marking their locations by means of cork 
4 buoys. The two shooting boats then proceed to their location 2000 ft. from the re- 
cording boat. Telephone lines are strung. First one shooting boat fires its shot ; 
then the other. Before the boats move the observer makes certain that good records 
eek have been obtained. 

the The usual explosive charge is 10 lb. 

In shallow water geophones with long spikes were used ; in deeper water the geo- 
phones were set in a truncated cement cone with a 14-in. base. The survey tower 
was constructed of airplane tubing, and had an overall height of 34 ft. It was built in 
’ sections to permit ease of transport. This tower was used when the water was calm 
4 and did not exceed 30 ft. in depth. G. D. H. 


Production. 


‘| 1494. A Series of Enthalpy-Entropy Charts for Natural Gases. G.G. Brown. Petrol. 
Tech., July 1944, 7 (4), A.I.M.M.E. Tech. Pub. No. 1747, 1-12.—A series of enthalpy- 
entropy charts are presented for natural gases of 0-6, 0-7, 0-8, 0-9, and 1-0 gravity over 
the pressure range of 5000-10,000 Ib./in.*, and the temperature range of 32-700 F. 
These charts indicate directly the work requirement and temperature rise for adiabatic 


~y compression or temperature change for free expansion of natural gases. The mode of 
h. computation and the uses of the charts are described. G. D. H. 


ad 1425. Prediction of Conditions for Hydrate Formation in Natural Gases. D. L. Katz. 
Petrol. Tech., July 1944, 7 (4), A.I.M.M.E. Tech. Pub. No. 1748, 1-10.—Each natural 
gas under a given pressure will form solid hydrates at a certain temperature, 
provided sufficient water is present. The temperature of natural gases below about 


a 5000 Ib./in.? decreases when the gases are expanded freely. This decrease in tempera- 
ne ture may cause the expanding gas to enter the region of temperature and pressure at 


which hydrates willform. The final pressure to which a natural gas may be expanded 
without hydrate formation depends on the initial temperature and pressure and the 
sd gas composition. 
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Charts for predicting the pressure to which natural gases may be expanded without 
hydrate formation have been prepared for gases of even gravity. Pressure- -tempera. 
ture curves for hydrate formation were established for gases having gravities from 
0-6 to 1-0. These curves and the thermal behaviour of the gases during free and 
adiabatic expansion were used to prepare the charts fer estimating the permissible 
expansion of natural gases without hydrate formation. 

A number of examples of the use of the charts are given. G. D. H. 


1426. Patents on Drilling and Production. W. M. Zaikowsky, assignor, by mesne 
assignments, to Consolidated Engineering Corporation. U.S.P. 2,346,203, 11.4.44, 
Appl. 7.12.40. Well logging method. 
E. F. Raymond. U.S.P. 2,346,233, 11.4.44. Appl. 24.4.42. Gun perforation in 
wells. 
W. Brauer. U.S.P. 2,346,248, 11.4.44. Appl. 29.5.41. Means for flowing liquid 
from wells. 
F. W. Harris, assignor to Patco, Inc. U.S.P. 2,346,301, 11.4.44. Appl. 5.9.39, 
Apparatus for expanding drill pipe protectors. 
E. J. Protin and J. E. Simonin. U.S.P. 2,346,392, 11.4.44. Appl. 15.11.41. Well. 
casing and method of making it. 
A. D. Garrison, assignor to Texaco Development Corporation. U.S.P. 2,346,481, 
11.4.44. Appl. 27.11.40. Determination of underground strata. 
W. A. O'Bannon. U.S.P. 2,346,602, 11.4.44. Appl. 17.2.41. Separator for well 
pumps. 
E. W. Bennison, assignor to E. E. Johnson, Incorporated. U.S.P. 2,346,647, 
18.4.44. Appl. 28.11.40. Well-screen. 
R. E. Millican, assignor of fifty-four and one-half per cent. to Carlton Meredith. 
U.S.P. 2,346,777, 18.4.44. Appl. 16.2.42. Flow device. 
E. E. Roper, assignor to Stanolind Oil and Gas Company. U.S.P. 2,346,789, 
18.4.344. Appl. 15.6.42. Well logging. 
H. O. Williams and A. A. Jens, assignors to E. E. Johnson Inc. U.S.P. 2,346,885, 
18.4.44. Appl. 15.4.40. Deep-well screen. 
T. B. Lewis, assignor of one-third to James C. Davis, Jr., and one-third to F. N. 
Lewis. U.S.P. 2,347,115, 18.4.44. Appl. 18.11.41. Derrick construction. 
O. L. Bishop. U.S.P. 2,347,240, 25.4.44. Appl. 10.6.41. Well-pump. 
G. A. Raynor, assignor of one-half to C. L. Staub. U.S.P. 2,347,281. 25.4.44. 
Appl. 3.9.44. Oil-well testing device. 
O. E. Barstow, assignor to the Dow Chemical Company. U.S.P. 2,347,589, 25.4.44. 
Appl. 2.9.41. Liquid level indicating system for use in treating wells. 
P. G. Shelley, assignor to the Dow Chemical Company. U.S.P. 2,347,615, 25.4.44. 
Appl. 2.3.42. Apparatus for treating wells. 
R. G. Taylor, assignor to the Guiberson Corporation. U.S.P. 2,347,620, 2 
Appl. 2.4.41. Surface-operated flowing means for wells. 
D. W. Auld and L. J. Weber, assignors to Phillips Petroleum Company. U.S.P. 
2,347,726, 2.5.44. Appl. 29.8.39. Wire-line pressure-retaining core-barrel. 
L. W. Benz, assignor to Phillips Petroleum Company. U.S.P. 2,347,729, 2.5.44. 
Appl. 24.6.41. Well-tool. 
L. L. MacWilliams, assignor to Phillips Petroleum Company. U.S.P. 2,347,746, 
2.5.44. Appl. 17.1.41. Method of measuring fluid flow. 
T. C. Wherry, assignor to Phillips Petroleum Company. U.S.P. 2,347,759, 2.5.44. 
Appl. 29.3.41. Fishing tool. 
W. J. Crites, assignor to Phillips Petroleum Company. U.S.P. 2,347,768, 2.5.44. 
Appl. 4.4.41. Apparatus for producing wells. 
W. J. Crites, assignor to Phillips Petroleum Company. U.S.P. s 347,769, 2.5.44. 
Appl. 27.9.41. Secondary recovery apparatus. 
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W. A. Heath, assignor to Phillips Petroleum Company. U.S.P. 2,347,778, 2.5.44. 
Appl. 10.11.41. Method of recovering hydrocarbons. 
W. A. Heath, assignor to Phillips Petroleum Company. U.S.P. 2,347,779, 2.5.44. 
Appl. 7.4.42. Well apparatus. 
R. G. Piety, assignor to Phillips Petroleum Company. U.S.P. 2,347,794, 2.5.44. 
Appl. 15.3.41. Well-surveying device. 
W. J. Crites, assignor to Phillips Petroleum Company. U.S.P. 2,347,812, 2.5.44. 
Appl. 15.3.41. Drivehead. 
W. E. Cummins. U.S.P. 2,347,887. 2.5.44. Appl. 18.1.43. Dual pump. 
F. A. Gruetjen, assignor to A. 0. Smith Corporation. U.S.P. 2,348,004, 2.5.44. 
Appl. 28.4.41. Oil-well pumping outfit. 
L. Yost, assignor to A. O. Smith Corporation. U.S.P. 2,348,046, 2.5.44. Appl. 
1.5.41. Ball-thrust bearing for well-drilling units. 
L. Yost, assignor to A. O. Smith Corporation. U.S.P. 2,348,047, 2.5.44. Appl. 
1.5.41. Mud turbine and method of assembling the same. 
L. S. Chambers. U.S.P. 2,348,192. 9.5.44. Appl. 13.1.40. Method for evaluat- 
ing flow characteristics of wells. 
Cc. E. Bridwell. U.S.P. 2,348,241, 9.5.44. Appl. 26.8.41. Oil-well pumping 
means. 
H. C. Lawton, assignor to Shell Development Company. U.S.P. 2,348,484, 9.5.44. 
Appl. 31.10.41. Method of sealing off porous formations. 
H. C. Otis. U.S.P. 2,348,563, 9.5.44. Appl. 2.8.40. Well-tool. 
H.C. Otis. U.S.P. 2,348,564, 9.5.44. Appl. 2.8.40. Well-device. 
W.L. Church. U.S.P. 2,348,959, 16.5.44. Appl. 5.7.41. Well-pump. 
D. G. C. Hare, assignor, by mesne assignment to the Texas Company. U.S.P. 
2,340,041, 16.5.44. Appl. 29.8.41. Signalling device for gun perforators. 
E. A. Means, assignor to Lubri-Gel Products Company. U.S.P. 2,349,049, 16.5.44. 
Appl. 4.8.40. Salt-water drilling mud. 
E. A. Means. U.S.P. 2,349,050, 16.5.44. Appl. 28.2.42. Control and prevention 
of caving and sliding in drilling oil- and gas-wells. 
L. C. Uren, assignor to The Texas Company. U.S.P. 2,349,062, 16.5.44. Appl. 
27.3.42. Method and apparatus for gravelling wells. 
W. E. Gilbert, assignor to Shell Development Company. U.S.P. 2,349,164, 16.5.44. 
Appl. 20.7.42. Bottom-hole intermitter for pumping wells. 
W. B. Lerch and E. J. Gatchell, assignors to Phillips Petroleum Company. U.S.P. 
2,349,181, 16.5.44. Appl. 19.5.38. Method of sealing or fixing casing tubes in wells. 
S. A. Scherbatskoy, R. E. Fearon and J. Neufeld, assignors to Well Surveys In- 
corporated. U.S.P. 2,349,225, 16.5.44. Appl. 15.9.41. Well-logging instrument. 
©. A. Moon, assignor to Socony-Vacuum Oil Company. U.S.P. 2,349,366. 23.5.44. 
Appl. 12.3.42. Method for geophysical prospecting. 
Cc. C. Bancroft. U.S.P. 2,349,536, 23.5.44. Appl. 7.11.41. Apparatus for pre- 
venting clogging of oil-wells. 
R. L. Chenault, assignor to Gulf Research and Development Company. U.S.P. 
2,349,649, 23.5.44. Appl. 21.2.41. Oil-well pump and the like. 
I. J. McCullough. U.S.P. 2,349,666. 23.5.44. Appl. 10.2.40. Perforator gun 
with improved projectile restraining means. 
B. Pontecorvo, assignor to Well Surveys, Incorporated. U.S.P. 2,349,753. 23.5.44. 
Appl. 5.2.42. Method and apparatus for geophysical exploration. 
R. D. Dawson and C. F. Blankenhorn, assignors to Shell Development Company, 
U.S.P. 2,350,154. 30.5.44. Appl. 5.5.43. Non-aqupous drilling fluid. 
J. W. Menhall. U.S.P. 2,350,364. 6.6.44. Appl. 17.3.41. Deep well drilling 
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G. A. Smith, assignor to Sperry-Sun Well Surveying Company. U.S.P. 2,350,371, 


6.6.44. Appl. 23.7.40. Borehole logging apparatus. 

C. M. O'Leary. U.S.P. 2,350,472. 6.6.44. Appl. 7.2.42. Intermitter. 

F. M. Milek, assignor of fifty per cent. to Alexander Healy, Jr., U.S.P. 2,350,692, 
6.6.44. Appl. 28.12.43. Fishing tool. 

E. C. Brumleu and W. E. Gilbert; said Gilbert assignor to Shell Development 
Company. U.S.P. 2,350,973. 6.6.44. Appl. 30.10.43. Pressure-actuated tubing 
anchor. 

C. P. Collins, assignor of one-half to Eastman Oil Well Survey Company, and one. 
half to Eastman Oil Well Survey Corporation. U.S.P. 2,350,986. 13.6.44. Appl, 
4.5.43. Deflecting drill bit. 

M. De Groote and B. Keiser, assignors to Petrolite Corporation Ltd. U.S.P, 
2,351,017. 13.6.44. Appl. 26.10.42, Process for breaking petroleum emulsions. 

M. De Groote and B. Keiser, assignors to Petrolite Corporation Ltd. U.S.P, 
2,351,018. 13.6.44. Appl. 20.11.42. Process for breaking petroleum emulsions. 

R. E. Fearon, assignor to Well Surveys Incorporated. U.S.P. 2,351,028. 13.6.44, 
Appl. 17.9.41. Well surveying method and apparatus. 

M. F. Aloi. U.S.P. 2,351,179. 13.6.44. Appl. 22.2.43. Well casing perforator. 

L. A. Blackburn. U.S.P. 2,351,183. 13.6.44. Appl. 25.11.41. Long stroke deep 
oil well pumping jack unit. 

C. C. Brown and J. J. Hastik, assignors to Brown Oil Tools Incorporated. U.S.P. 
2,351,187. 13.6.44. Appl. 5.6.41. Pipe cutter. 


W. L. Childs, J. F. Shaw and W. B. Noble, assignors to Reed Roller Bit Company. 
U.S.P. 2,351,320. 13.6.44. Appl. 12.10.39. Rock bit. 

W. St. Maur E. Crake, assignor to Shell Development Company. U.S.P. 2,351,322. 
13.6.44. Appl. 13.1.42. Bottom hole regulator. 

E. L. Miller and R. W. Brown, assignors to Chicago Pneumatic Tool Company. 
U.S.P. 2,351,357. 13.9.44. Appl. 30.9.42. Bearing for rock bits. 

F. W. Jessen and J. L. Battle, assignors to Standard Oil Development Company. 
U.S.P. 2,351,434. 13.6.44. Appl. 5.1.43. Use of pecan hulls for treating muds. 


T. T. Thigpen, assignor to Shell Development Company. U.S.P. 2,351,576. 
13.6.44. Appl. 28.1.43. Polished rod pumper jack. 


R. O. Anderson. U.S.P. 2,351,654. 20.6.44. Appl. 7.4.41. Draw works. 

L. W. Blau and G. E. Cannon, assignors to Standard Oil Development Company. 
U.S.P. 2,352,247. 27.6.44. Appl. 4.6.38. Thermal well-logging. 

R. L. Carruthers. U.S.P. 2,352,370. 27.6.44. Appl. 6.12.40. Derrick support 
for underwater drilling. 

W. L. Church, assignor of one-half toC. Ware. U.S.P. 2,352,423. 27.6.44. Appl. 
2.12.40. Packer assembly. 

G. Herzog, assignor to the Texas Company. U.S.P. 2,352,433. 27.6.44. Appl. 
12.2.43. Well logging. 

H. P. Salverda, assignor of one-half to F. J. McCarron and A. McCarron Loftus. 
U.S.P. 2,352,453. 27.6.44. Appl. 29.4.42. Well tool extracting device. 

T. W. Burnam. U.S.P. 2,352,468. 27.6.44. Appl. 24.11.41. Drilling fluid. 

A. H.N. 


Transport and Storage. 


1427. Possibility of Converting the Large-Diameter War Emergency Pipe-Lines to 
Natural Gas Service After the War. S.A.Swensrud. Petrol. Tech., July 1944, 7 (4), 
A.1.M.M.E., Summary of contribution No. 135, 1-2.—The 24-in. crude-oil line and the 
20-in. petroleum-products line, built as a war emergency, and running from Texas 
to the New York-New Jersey—Philadelphia area, raise many complications as regards 
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keeping them in crude-oil or petroleum products service. A probable surplus of tankers 

after the war causes most companies to feel that they can attain lower costs and mdre 
satisfactory results from the resumption of tanker movements to the East Coast 
rather than by trying to take over or to utilize the capacity in the large pipe-lines under 
some tariff-rate structure. 

At or near the source of the lines lies one of the greatest developed gas reserves in the 
world, for much of which there is at present no satisfactory market outlet ; at the other 
end of the lines lies one of the greatest concentrations of population in the world, 
which is not now served by natyral gas. An analysis of the market potentialities 
and comparison with other areas where natural gas is being distributed, and where it 
has displaced manufactured gas, makes it seem clear beyond question that the full 
capacity of both of the large-diameter lines could be fully utilized in this service, and 
this without creating any undue drain upon the gas reserves of the nation. On the 
basis of an estimated capacity of 100—120 billion cubic feet per year, the gas that might 
be marketed through these lines would amount to only 3-4% of the total consumption 
of natural gas in U.S.A.; it would be less than one-eighth of the quantity of gas used 
annually in Texas for industrial purposes other than oil refining. 

The direct cost of putting gas through the lines would be only about 5c. per M. cu. ft. 
The main costs would be the indirect items of taxes, depreciation, and return on invest- 
ment, which, together with reasonable allowances for gas-storage costs, contingencies, 
ete., are estimated to bring the total throughput cost up to about 20 c. per M. cu. ft., 
on the basis of a 75% load factor. It seems reasonable to assume that the cost of gas 
at the source would be approximately 5 c. per M. cu. ft. On the basis of these costs it is 
undoubted that attractive rates to customers could be established, comparable with 
rates in other central eastern areas where conversion to natural gas has occurred. 

The use of both lines would be a safeguard against emergency interruptions. Gas 
compressor stations would have to be installed. G. D. H. 


Gas. 


1428.* Oriskany Natural Gas. A. J. S. Headlee and J. L. Hall. Industr. Engng 
Chem., 1944, 36 (4), 299.—Several natural gas-wells have been discovered in the Oris- 
kany sand, and one of these fields has produced 600 billion cubic feet of gas since 
January 1944. The composition of the gas from the Oriskany sand varies from almost 
pure methane to gases consisting of 85% methane associated with 12-15% ethane. 
From some wells retrograde condensate is produced which consists of C.-C, hydro- 
carbons. A yield of 1500 gallons of distillate per million cubic feet of gas ; ag 


Cracking. 


1429. Effect of Catalytic Cracking on the Postwar Supply of Motor Gasolines and 
Distillate and Residual Fuels. W.G. Moore and T. G. Elder. Petrol. Tech., July 
1944, 7 (4), A. ILM.M.E. Tech. Pub. No. 1731, 1-8.—See Abstract No. 880. 


1430.* Thermal Reforming for Olefin Production. G. Egloff. Oil Gas. J., 29.7.44, 
43 (10), 157.—Thermal reforming operations were carried out on straight-run gasolines 
and naphthas and blends in a single-coil pilot plant under varying pressures, tempera- 
tures, and charging rates to determine the effects of these variables upon the yields of 
olefins and on the yields and octane numbers of the gasolines produced. The yields 
of olefin polymers obtainable from the C,-C, olefins have been calculated on the basis 
of plant data from H,PO, catalytic polymerization to produce iso-octenes which are 
hydrogenated to iso-octanes, and codimers which are converted into hydrocodimers. 
The alkylates producible from the olefins by HF or H,SO, alkylation with isobutane 
have been calculated on the assumption that (1) all were used for alkylation and none 
for polymerization, (2) any additional isobutane requirements were available from 
other sources. 

Seven tables give the data from reforming operations on Californian and Mid- 
continent straight-run gasolines and naphthas under increasing temperatures, pressures, 
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and charging rates; and their effects are discussed in each case. Marked increases 
of gaseous olefins for use in subsequent syntheses can be obtained by increasing 
the intensity of reforming conditions employed on gasolines and naphthas. Optimum 
yields of butylenes correspond to temperatures ranging from 1100 to 1200° F., and 
pressures from 100 to 300 p.s.i., depending on the composition and boiling range of the 
charging stocks. At the present time such stepped-up operations are well worth 
while, in view of the increased yields of olefins and the higher octane numbers of the 
gasolines. The aromatic contents of the liquid products are also higher, although 
apparently maximum aromatic production is obtained at somewhat higher pressures 
than those giving the best yields of olefins. W.H.C, 


1431.* Improvement of Octane Rating of Gasoline by Isomerization. A. V. Frost. 
Oil Gas J., 29.7.44, 43 (10), 165.—In this paper, the thermodynamics of catalytic 
isomerization of hydrocarbons—butane to octane, and cyclohexane to methy!eyclo- 
pentane— is discussed. Data on the equilibrium constants of isomerization, entropies, 
and the octane numbers of these hydrocarbons, recorded and calculated by the author, 
are correlated. Literature references are quoted which establish that the effect of 
catalysts of the AICI, type in isomerization consist of partial conversion of straight- 
chain paraffins into isoparaffins. Isomerization reactions are reversible, the conversion 
of a paraffin hydrocarbon into an isoparaffin proceeds until a definite equilibrium of the 
hydrocarbon mixture is established for a given temperature. As isomerization in the 
presence of AICI, type catalysts does not form isomers containing quaternary carbon 
atoms (gem substitutes), octane numbers were calculated for mixtures in which al! the 
isomers are at equilibrium, with the exception of those containing quaternary carbon 
atoms; in addition, octane numbers were calculated consisting of equal amounts of 
pentanes, hexanes, heptanes, and octanes, the isomers of which are in equilibrium. 
These are shown in the tables and in graphs. The data indicate that octane numbers 
of equilibrium mixtures of paraffins decrease with rise of temperature the more rapidly 
the higher is the molecular weight of the hydrocarbon. For the mixtures of methyl- 
cyclopentane with cyclohexane the octane numbers of which are close, practically no 
change of the octane number with temperature occurs. The presence of hydrocarbons 
with quaternary carbon atoms greatly affects the octane number of the equilibrium 
of the hydrocarbons. From the data presented, it follows that to obtain saturated 
gasolines with octane numbers above 70, by isomerization of low-octane charge 
stocks: (1) isomerization with catalysts that are unable to form gem-substitutes 
should be carried out at temperatures below 170°; (2) isomerization with catalysts 
that are able to form gem.gubstituted paraffins can be carried out at temperatures of 
200-300°. W. H.C, 


1432.* Cracking of Latin American Crude Oils No. 3.—Colon (Venezuela). G. Exloff. 
Oil Gas J., 12.8.44, 43 (14), 76.—The producing areas of the Colon oil-fields are those of 
Tarra, Los Manueles, El Cubo, and Las Cruces, which are about 65 miles south-west 
of Lake Maracaibo. This paper gives the results of cracking: (1) the residue of, and 
(2) a distillate obtained from, the same residue from the primary distillation, (3) the 
reforming of the gasoline produced in the primary distillation. 

Colon crude oil is paraffinic in character, it has a specific gravity of 0-8686, and a 
sulphur content of 0-89%, and yields 22-2% gasoline of 400° F.E.P. and 49-0 N.; 
13-6% kerosine; 21-9% gas oil, of 60 C.N.; and 42-1% residue. 

The residue (sp. gr. 0-9421) was cracked in a two-coil pilot plant by recycle operation. 
Two runs were made at different charging rates to obtain 375° F.E.P. gasolines, and 
(1) @ normal fuel residue; (2) a heavy residue. The temperatures and pressures 
maintained were 890° F. at 140 p.s.i. and 950° F. at 30 p.s.i., at the heavy and light coil 
exits, respectively. The yields were 35-1% gasoline and 59-2% residue for operation 
(1), and 48-9% gasoline and 35-0% residue for operation (2). The octane numbers of 
the gasolines were around 70. 

The gasoline from the less intense cracking, (1) was treated with 2 lb. H,SO,/bri. 
neutralized with caustic soda and then re-run with steam to a maximum temperature 
of 350° F. and sweetened by plumbite, giving a satisfactory product of gum content, 
without inhibitor of 3 mg.; and an induction period, with 0-025% No. 1 inhibitor 
of 576 minutes. A 65% distillate from the distillation residue was cracked in the pilot 
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plant described, without recycling. Three runs were made under the following 
conditions: at 910-950° F., and 150 p.s.i. and 350 p.s.i., respectively, for the light and 
heavy coil outlets, but with different cracking intensities by reducing the charge 
rate. The yields were : 


Yield vol.-°, of charging stock. 1. 2. 3. 
Gasoline . 53-0 58-6 59-4 


The octane number of the three gasolines were around 70, the viscosities of the 
residues (2) and (3) conformed to the No. 6 A.S.T.M. fuel specification. The gasoline 
from operation (2) was refined with acid and caustic soda and re-run as described 
earlier, giving a similar product. 

The straight-run gasoline was reformed in a pilot plant operated so that all cracking 
and reforming reactions took place in the heating coil, quenching being employed in 
the transfer line. Two runs were made at 1000° F. and 500 and 750 p.s.i., respectively, 
to produce gasolines of different octane numbers, the lower yield being obtained at the 
highest pressure. The yields were : 


Yield vol.-°(, of charging stock. 2. 
Gasoline . 86-8 82-2 
Residue ‘ 1-4 1-3 
Liquid volume loss ‘ 11-8 15-9 


The reformed gasolines had octane numbers of 64 and 69, and the residues contained 
13-5% and 27%, respectively, of 400° F. end point materials. The 69 octane gasoline 
was refined with 1 and 2 lb./brl. of 43% acid, neutralized, and redistilled in the manner 
already noted. The properties of the untreated and treated reformed gasolines 
were 


Treatment. 
None. 1 Ib. acid. 2 Ib. acid. 

Gum, mgr./100 ml. copper dish— 

with inhibitor ‘ ‘ 10 1 l 

with 0-025% No. linhibitor . 2 2 l 
Reid vapour pressure, p.s.i. ‘ ‘ 9 9 
Induction period, minutes— 

without inhibitor . ‘ 265 275 730 

with 0-025% No. inhibitor . . 490 1000 1000 
Octane number (A.S.T.M.) . 69 68 67 

W.H.C 


1433. Patents on Cracking. J. D. Danforth. U.S.P. 2,339,247, 18.1.44. Appl. 
8.1.40. A hydrocarbon oil is contacted with a catalyst consisting of silica and small 
proportions of zirconia and boric oxide to effect conversion. 

J. D. Danforth. U.S.P. 2,339,250, 18.1.44. Appl. 30.9.40. Hydrocarbons are 
subjected under conversion conditions to contact with a catalyst produced by im- 
pregnating calcined particles of silica, alumina, and zirconia with a boron compound 
and decomposing the boron compound into boric oxide. 

G. C. Connolly. U.S.P. 2,339,838, 25.1.44. Appl. 9.1.42. Hydrocarbon oils are 
heated to cracking temperature and afterwards contacted with a catalyst consisting 
essentially of titania gel containing boria. 

W. J. Mattox. U.S.P. 2,340,007, 25.1.44. Appl. 26.12.42, A normally liquid 
olefinic hydrocarbon may be converted into substantial yields of normally gaseous 
olefinic hydrocarbons, iucluding propylene and butylene, by subjection to cracking 
conditions in the presence of a catalyst composed essentially of aluminium sulphate 
and alumina. 

J.C. Baillieand M.J.See. U.S.P. 2,343,295, 7.3.44. Appl. 26.4.41. Hydrocarbon 
oils are contacted at conversion temperatures with a catalyst consisting essentially 
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of active magnesia and active silica. The catalyst contains more than 15%, and less 
than 30% of magnesia, and is prepared by intimately admixing finely divided magnesia 
with silica hydrogel, and afterwards drying and igniting the resulting mixture. 

G. Egloff. U.S.P. 2,343,649, 7.3.43. Appl. 31.7.40. Ina process for the conversion 
of hydrocarbon oil a naphtha is catalytically reformed in the presence of a powdered 
dehydrogenating catalyst. At the same time a gas oil is catalytically cracked, and 
afterwards conversion products containing catalysts are combined. The mixture is 
further converted in a reaction chamber, and the resulting products are separated into 
liquid residue containing the catalysts, and cracked vapours. The cracked vapours 
are fractionated to form light and heavy reflux condensates. Fractionated vapours 
are recovered, and the heavy reflux condensate is returned to the reforming stage of the 
process. The light reflux is thermally cracked, and the products are passed to the 
reaction chamber. 


J.C. Baillie and M. J. See. U.S.P. 2,343,731, 7.3.44. Appl. 5.2.40. Hydrocarbon 
oils are converted by contacting their vapours at conversion temperatures with a 
catalyst consisting essentially of a physical mixture of magnesia and silica. To prepare 
the catalyst, magnesia is intimately mixed with finely pulverized silicon dioxide, and 
the mixed oxides are made wet with water. In this way particles are cemented at their 
points of contact with an intergranular material. Finally the resulting product 
is dried and ignited. 

J.M. Barron. U.S.P. 2,343,848, 7.3.44. Appl. 31.12.40. In a process for cracking 
and coking hydrocarbon oils, cycle condensate is passed to a heating zone and heated 
to cracking temperature. The resultant heated products are combined with the oil 
which is to be cracked in a reaction zone in which vapours are separated from liquid 
residue, and in which cracking conditions of temperature and pressure are maintained. 
Liquid residue is withdrawn from the zone, together with a portion of the vapours, 
and passed to a coking zone, in which conversion into coke residue takes place. The 
proportion of vapours withdrawn is sufficient to effect autogenous coking of the mixture. 
Vapours evolved from the coking zone are passed to a dephlegmating zone, and thence 
to a second dephlegmating zone. Vapours withdrawn from the reaction zone are 
delivered to the second dephlegmating zone, and a charging stock is introduced. 
The resulting mixture of reflux condensate and unvaporized charging stock is passed 
to the first dephlegmating zone to dephlegmate vapours. Reflux condensate and 
unvaporized charging stock are withdrawn, and a portion is cycled back to the first 
dephlegmating zone to increase the liquid flow therein and prevent coking. Vapours 
from the second dephlegmating zone are further fractionated to separate a reflux 
condensate fom lighter products, and this condensate is passed to the initial heating 
zone. 


A. V. Grosse and J. C. Morrell. U.S.P. 2,343,851, 7.3.44. Appl. 29.11.39. To 
produce low-boiling aromatic hydrocarbons from hydrocarbon oils heavier than 
gasoline and containing aromatics, the initial material is subjected to a non-hydrogen- 
ating cracking and dehydrocyclization treatment in the presence of an oxide of an 
element from the left-hand column of Group V of the Periodic Table admixed with a 
cracking catalyst. The catalyst consists of a major proportion of silica and a smaller 
proportion of alumina. 

A. V. Grosse and J.C. Morrell. U.S.P. 2,343,852, 7.3.44. Appl. 29.11.39. To pro- 
duce low-boiling aromatic hydrocarbons from hydrocarbon oils heavier than gasoline 
and containing aliphatics, the latter are subjected to a non-hydrogenating cracking 
and dehydrocyclization treatment in the presence of an oxide of an element from the 
left-hand column of Group VI of the Periodic Table, admixed with a cracking catalyst 
consisting of a major proportion of silica and a minor proportion of alumina. 


H. B. M. 
Hydrogenation. 


1434.* Catalysis of the Liquid-Phase Stage of Coal Hydrogenation. N. Booth. J. Soc. 
Chem. Ind., 1944, 63, 1-3.—The most effective catalyst in the liquid phase hydrogen- 
ation of coal is tin. Evidence is discussed supporting the hypothesis that the tin 
compound catalyst is first reduced to the metal which alloys with the iron of the 
converter walls and then catalysesthe reaction. This hypothesis had led to an investiga- 
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tion, by the Fuel Research Station, of the catalytic efficiency of tin/iron alloys, and it 
has been found that they can be better, and possibly more economical, than a good 
standard catalyst such as stannous hydroxide. Increasing the surface area or porosity 
of the alloy by treatment with 15% sulphuric acid results in an increased catalytic 


1435. Patent on Hydrogenation. W. Kroenig, W. V. Fuener, and G. Grass]. U.S8.P. 
2,338,119, 4.1.44. Appl. 21.1.41.—In the production of a hydrocarbon oil from a 
high-boiling carbonaceous substance by catalytic destructive hydrogenation, the con- 
version is carried out in the presence of a catalyst containing iron. The catalyst is 
prepared from a carrier substance and a titanium salt which is soluble in water and 
dilute acid. It is selected from the group consisting of titanium sulphates and complex 
organic titanium salts. g.8.3. °° 


Polymerization and Alkylation. 


1436. Patent on Polymerization and Alkylation. L. 8S. Kassel. U.S.P. 2,338,248, 
4.1.44. Appl. 29.12.41. In a process for synthesizing hydrocarbons, an isoparaffin is 
alkylated with an olefin in the presence of a mixture of hydrogen fluoride and sulphur 
dioxide. H. B. M. 


Refining and Refinery Plant. 


1437.* Caustic Embrittlement in Boilers. P. Hamer and E. W. Colbeck. Chem. and 
Ind., 1944, 163.—For the incidence of caustic embrittlement of steel it is necessary 
to have caustic soda in concentrations between 15% and 50% and at temperatures 
in excess of 70° C. Caustic embrittlement of steam raising boilers will therefore 
occur only if caustic alkalinity is present and can be concentrated by evaporation 
of seepage through, for instance, rivet holes. Such leakage, in addition to allowing 
the caustic alkalinity to concentrate, permits this to happen at a point of metallic 
stress which favours the process. So far there is no recorded case of embrittlement 
of an all welded or solid forged boiler drum. 

A short discussion on inhibitors concludes that Na,SO, is still the most reliable 
additive, and that embrittlement does not occur when the ratio Na,SO,/NaOH is 
maintained above 2-5. The authors are not completely satisfied with evidence in 
support of NaNO, though acknowledgment is made of American claims for this salt 


and for tannins and lignins. 
The article concludes with a warning that serious notice should be taken of small 
leaks from boilers. 6. G. 


1438.* An Automatic Control for Lime-Soda Water Softening. F. A. Champion. 
J. Soc. Chem. Ind., 1944, 68, 204-208.—It has been shown by laboratory experiments 
that a conductivity cell can be used to measure simultaneously the hardness and rate 
of flow of certain variable waters, and hence the quantity of reagents required for 
softening these waters. Possible methods are suggested for using the variation in 
resistance of a suitably designed conductivity cell for the operation of the dosing gear 
through a thermionic relay. No actual water-softening experiments or large-scale 
trials of the proposed method have been made. Cc. F.M 


1439.* Automatic Detection and Control of Hydrogen Sulphide. J. Clough. J. Soc. 
Chem. Ind., 1944, 68, 210-213.—Discoloration by hydrogen sulphide of a paper screen 
impregnated with a solution of lead salt interrupts a beam of light falling on a photo- 
electric cell, and a relay is brought into action which operates the alarm bells and/or 
gas absorption plant. Cc. F. M. 


1440.* Eddy Diffusion. A. A. Kalinske and C. L. Pien. Indusir. Engng. Chem., 
1944, 36 (3), 220.—The mathematical theory of eddy diffusion developed by G. I. 
Taylor is confirmed by experiments on the turbulent flow of water in channels. The 
experimental technique employed was the injection of hydrochloric acid/alcohol 
solutions of density 1-0 into the stream, and the determination of the chloride con- 
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centration of samples taken at various selected points. The investigation covered 
the effect of various degrees of surface roughness and stream velocity. It is shown that 
the scale of turbulence enters directly into the eddy diffusion relationship. To predict 
diffusion in turbulent flow, it is necessary to know the eddy diffusion coefficient and the 
scale of turbulence. If direct determinations of these factors cannot be made, they may 
be estimated from the equations given. J.W.H, 


1441." Designing Condensers. R. E. Peck and L. A. Bromley. Industr. Engng 

Chem., 1944, 36 (4) 312.—Conventional methods for condenser design involve tedious 

trial and error methods and the authors present a nomogram based on fundamental 

equations which permit the rapid solution of these problems. The derivation of the 

fundamental equations is discussed, and the use of the nomogram is illustrated in detail 

* by the solution of two calculations, one for a vertical and one for a horizontal condenser, 
J. W.H, 


1442.* Analysis of Filtration Data. D. R. Sperry. Industr. Engng. Chem., 1944, 
36 (4), 223.—A bibliography of filtration data is given and the derivation of the rate 
of flow formule discussed. The application of filtration formule to a design problem 
first requires a filtration analysis of the slurry, and experimental methods of making 
this examination are described and illustrated by actual data for a tungstic acid 
slurry. A simple method is given of finding the latus-rectum of the parabolic time- 
discharge curve. Analyses are given for twenty widely different slurries which 
include fuel oil and cutting oil. J. W.H. 


1443.* Practical Refinery Engineering. No. 7. Heat Transfer Film Coefficients— 
Steam on Outside of Horizontal Tubes. M. P. Buthod and B. W. Whiteley. 
Oil Gas J., 5.8.44, 5 (13), 76.—The film coefficient of a one-component vapour con- 
densing on the outside of horizontal tubes can be computed by the Nusselt equation. 
As the film temperature cannot be measured practically, a value for the temperature 
drop through the steam film must be assumed, and the thermal resistance obtained 
by the method of trial and error. The solution by trial and error can be rapidly 
made by the use of the chart given. Two examples and their solution illustrate the 
use of the chart. 

This paper also discusses the more complex problem of mixed vapours that are 
usually met with in refinery operations. W. H.C. 


1444.* Practical Refinery Engineering. No. 8. Heat Transfer Film Coefficients. 
P. Buthod and B. W. Whiteley. Oil Gas J., 12.8.44, 43 (14), 92.—In the calculation 
of the heat-transfer film coefficient for steam condensation on the inside or outside of 
tubes in horizontal or vertical exchangers two distinct types of condensations are 
differentiated—the film type, and dropwise condensations which give entirely different 
values for the film coefficient. The Nusselt derived equation used for the purpose is 
conservative, and gives values for the steam film coefficient which can ordinarily be 
attained in actual practice. As in some instances experimental work on vertical 
tubes hae given results 30-50% greater than would be indicated by the Nusselt equa- 
tion; in using this formula it is necessary to assume a value for the temperature 
drop through the steam film and evaluate for the thermal resistance by trial and error 
methods. Since thermal resistances are proportional to the temperature drops, this 
fact may be utilised to check the assumed value for the temperature drop through the 
steam film. 

By the use of the chart presented these calculations are facilitated. Examples 
of the use of the chart and their solution are given. W. H.C. 


1445.* Fischer-Tropsch Synthesis May Prove a Major Refining Process. Part L 
A. L. Foster. Oil Gas J., 19.8.44, 43 (15), 99.—A survey is given of the literature de- 
scribing (a) the preparation of the basic reactants CO and H, by the water-gas and 
methane-steam reactions, (b) the method of synthesis, (c) theories advanced to explain 
the synthesis reaction, (d) chemical composition of the light fractions distilling up to 
100° C., (e) methods employed to increase the yield of mono-olefins in Kogasin I 
(naphtha fraction), which include variation in the ratio of CO to H, in the feed and 
variation of catalyst, (f) the preparation of synthetic lubricating oils from the mono- 
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olefins in Kogasin I and also from Kogasin II (gas vil fraction). A bibliography is 
appended. R. A. E. 


1446.* The Refiners Notebook. No. 5. Eliminating Vapour Space in Storage Tanks. 
W. L. Nelson. Oil Gas J., 19.8.44, 43 (15), 101.—Tank designs that nearly eliminate 
vapour space above the surface of the oil are of the following types: (1) Water- 
displacement tanks, (2) Floating roof, (3) Piston-type roof, (4) Wiggins floating roof, 
(5) Graver expansion roof. 

Type (1) tanks are stated to be much used for naval fuel oil storage; some under- 
ground tanks are of this type. . 

Type (2)—a simple floating roof (pan-type roof) is shown by a diagram. The roof 
only covers the surface of the liquid ; it has no space for the accumulation of vapour, 
and does not keep the vapour from escaping. 

The Wiggons pontoon roof consists of a round, air-tight float in which the outer 
cover slopes towards the centre for draining water from rain or snow; the inner 
surface of the float slopes upwards to the centre, and so provides a space for the 
accumulation of any vapour. Diagrams of the sealing devices at the perimeter are 
shown : (1) for rivetted or lap welded tanks ; (2) for butt-welded tanks. The seals are 
effective in eliminating vapour loss, except during a high wind. 

A diagram of the seal of the Graver expansion roof is given. In this type of tank 
the roof rests in a separate oil-seal compartment rather than in the oil in the tank. 

In gauging floating-roof tanks a correction must be included for the oil displaced by 
the roof—the volume of oil to be subtracted from the gauge reading may be computed 
by dividing the weight of the roof (plus any water or snow on it) by the density of the 
liquid without correction for temperature. The weight of each roof is stamped on the 
manhole. An example of such a correction is given. W. H.C. 


1447.* Practical Refinery Engineering. No. 9. Heat Transfer Film Coefficients. 
Petroleum Gases and Vapours. P. Buthod and B. W. Whiteley. Oil Gas J., 19.8.44, 
43 (15), 103.—The heat-transfer film coefficient for gases or vapour flowing inside tube 
or pipes is usually calculated by the Dittus—Boelter equation. A chart is given from 
which the thermal resistance of methane at 14-7 p.s.i. absolute pressure may be ob- 
tained. To use the chart it is necessary to know the mass velocity, average gas 
temperature, and the pipe diameter. Correction factors for hydrogen, ammonia, 
air, and carbon dioxideare giveninachart. For hydrocarbon gases at various tempera- 
tures and pressures the correction factors are given in a table. It is noted that for 
these conditions the calculated film resistances is only approximate, and consequently 
a safety factor should probably be provided for in actual design. The use of the chart 
and correction factors is shown by examples. W. H.C. 


1448.* Fischer-Tropsch Synthesis May Prove a Major Refining Process. Part 2. 
Methods of Operation. A.L. Foster. Oil GasJ., 2.9.44, 43 (17), 46.—A review is given 
of information on the Fischer-Tropsch synthesis based on sixty-five patents and 
twenty literature references on the subject. The ratio of CO: H,, and particularly 
temperature control, are important factors in the three or four vital factors in any 
commercial application of the synthesis. An important advance appears to have 
been made in one patent—by the use of a “ carried powdered catalyst” and with a 
heat remover, circulating through, or around the walls of the reaction chamber to 
remove the heat of reaction, and thus aiding the temperature control. Dispersion 
of gases in the liquid suspension catalyst must be very fine to maintain the required 
speed of the reaction. This requirement, however, increases the cost of pumping 
and handling over that in which the gases are passed through a solid catalyst bed. 
Sulphur in the gases should be limited to 0-1 g. per 3500 cu. ft. The catalysts employed 
include many metals of Group 8, mixed with other metals or their oxides of Series 4, 
Groups 1, 6, and 7, as promoters or activators. From the data it appears that nickel 
is not suitable for producing liquid hydrocarbons, as it gives mainly CH,, and forms a 
carbonyl at high pressures which volatilizes. Cobalt does not form carbonyls at 750 
p.s.i., but does so at 1470 p.s.i. Iron as metal produces hydrocarbons entirely and 
does not give oxygenated compounds, but with iron carbonyl or carbide some oxygen- 
ated material is formed. The product formed with iron catalyst is more unsaturated 
and of higher octane number than when other catalysts are used. The best results 
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for synthesis with iron catalysts are obtained with a CO: H, ratio of 1 : 2. High- 
melting-point paraffin waxes (up to 134° C.) have been produced with a ruthenium 
catalyst. The synthesis of high anti-knock hydrocarbons, which has recently re. 
ceived much attention, and the conversion of natural gas is reviewed in relation to the 
references indicated. The operating conditions and catalysts are surveyed. The 
products formed vary greatly depending on the temperature and pressure used, and 
by varying the catalyst and operating conditions the products obtained may be 
mainly CH, to liquid hydrocarbons of wide or narrow range, or high-melting-point 
waxes. W. H.C. 


1449.* Practical Refinery Engineering. No. 11. Pressure Drop through Heat Ex- 
changers. P. Buthod and E. W. Whiteley. Oil Gas J., 2.9.44, 43 (17), 56.—High 
fluid velocity through an exchanger produces the most efficient heat-transmission 
rates, but also increases the pressure loss. As the velocity of liquids through ex. 
changers may vary according to whether gravity flow or pumping is operating, in 
calculating the heat-transfer rate, the pressure drop on both sides of the tubes must be 
considered. The total pressure drop of a tubular heat exchanger not only includes 
the friction loss in the tubes, but the header-box pressure losses which are caused by a 
combination of contraction, enlargement, and reversal of flow in each pass. Equations 
are shown for these functions. The data necessary for the calculations are the velocity 
(linear) and specific gravity of the liquid, and these are evaluated at the average fluid 
temperature between the two ends of the exchanger. 

To facilitate calculations a chart is given, and its use is explained by two rm 
and their solution. w. 


1450.* The Refiners Notebook. No. 7. Volatile-Liquids Storage. W. L. Nelson. 
Oil Gas J., 2.9.44, 43 (17), 61.—Pressure storage and low-temperature storage are 
surveyed ; high pressure requires heavy and costly construction ; refrigeration entails 
expensive insulation and high cost maintenance. Economical storage lies between 
the two extremes. Five types of storage are outlined: (1) at atmospheric pressure, 
refrigeration being necessary; (2) at 24-20 p.s.i—spherical shapes and double-wall 
insulated tanks; (3) at 25-100 p.s.i.—spheres and horizontal or vertical cylindrical 
tanks; (4) 100 p.s.i. and upwards—horizontal cylindrical tanks (small or refrigerated) 
and cylinders; (5) 500 p.s.i. and upwards—cylinders and small heavy spheres. 
Refrigeration may also be employed with any of the types. 

Selection of tanks is discussed, and a chart is given showing temperature °F. /ab- 
solute pressure, curves for gasolines and natural gasolines of different vapour pressure ; 
bottled gases; butadiene; the butanes; and propane. The chart also indicates 
the class of vessel suitable for storage of different products. Their economies of 
construction and the use of spherical tanks are briefly discussed. 

W. H.C. 


1451.* Practical Refinery Engineering. No. 12. Pressure Loss in Tubes of Heat 
Exchangers. P. Buthod and B. W. Whiteley. Oil Gas J., 9.9.44, 43 (18), 83.—Well- 
defined temperature gradients exist along the cross- sectional area of a fluid stream in a 
heat exchanger. This variation affects the viscosity, and therefore the velocity, and 
has to be considered in calculating the pressure loss. The type of fluid motion greatly 
affects both the pressure loss and the heat-transfer rates. Streamline and turbulent 
flow as designated by their Reynolds numbers are discussed, the former occurring 
in the range below Reynolds values of 2100. Turbulent flow which functions in the 
Reynolds range above 2100 permits greater heat-transfer rates; therefore exchangers 
are designed to work in the turbulent range of flow. The pressure loss on the tube 
side of exchangers consists of the header-box losses plus the friction losses through the 
tubes. A modified Fanning type of equation is shown and explained for the evalua- 
tion of the pressure loss. The calculation is, however, facilitated by the use of a chart 
based on the equation given. Two examples are shown to demonstrate its application. 
W. H.C. 


1452.* Practical Refinery Engineering. No.13. Pressure Drop—Shell Side of Tubular 
Heat Exchangers. P. Buthod and B. M. Whiteley. Oil Gas J., 16.9.44, 43 (19), 91.— 
Calculation of the shell-side pressure drop is complicated by a number of factors which 
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vary according to the particular design and method of fabrication used by the manu- 
facturer. A modified form of the Fanning equation can be used for correlating the 
pressure loss. This involves specific gravities, baffle factor, number of tubes, the 
friction loss, and the equivalent linear velocity. Therefore, a mass velocity term is 
used for obtaining the two last factors. An equation is given for this purpose which 
corrects for the flow area of the varying cross-sections, the leakage between the 
baffles and the shell, and the leakage through the tube holes. A 15-25% safety 
factor should also be applied for other factors which affect the pressure loss. By the 
use of two charts—(1) friction factor ; (2) pressure drop, constructed for flows through 
the shell-side of tubular exchangers—the pressure drop can be very easily obtained. 
Two practical examples are given. W. H.C. 


1453.* Practical Refinery Engineering. No. 14. Heat Balances. P. Buthod and 
B. W. Whiteley. Oil Gas J., 23.9.44, 43 (20), 289.—In the computation of the heat 
load on exchangers and other heating equipment a knowledge of the specific heat 
of liquids or vapours at mean temperatures is required. A chart is presented from 
which the specific heats (at atmospheric pressure) over the temperature range 0-1000° F. 
can be directly read from the curves of (1) liquids of varying A.P.I. gravities, and 
(2) vapours of varying specific gravities (Air = 1) or A.P.I. gravities. This chart is 
constructed for an oil of characterization factor 11-8, but can be used for other oils 
by means of the characterization factor correction curves which are included. 
Characterization factors for some typical oils are shown. In the case of vapours 
the factor refers to the liquid before vaporization. Specific heats of liquids are little 
affected by pressure, but for gases and vapours at high pressures a correction must be 
applied. A chart, based on pseudo-reduced temperatures and pressures, is given 
from which the necessary correction can be obtained ; and where the analysis of the 
gas is not available the pseudo-critical conditions can be estimated from a third chart 
by the equations shown. The procedure of using the charts is shown by two examples 
and their solution. W. H.C. 


1454. Patents on Refining and Refinery Plant. A. R. Workman. U.S.P. 2,338,371, 
4.1.44. Appl. 17.6.42.—Petroleum oils containing mercaptans are sweetened by 
intimate contact with a catalyst consisting essentially of cupric orthophosphate in the 
presence of free oxygen at a temperature between 100° and 200° F. 


H. G. M. Fischer. U.S.P. 2,338,579, 4.1.44. Appl. 22.3.41. To remove mercaptan 
compounds from petroleum oils they are contacted with a solution prepared by 
removing lead from a spent doctor solution. 


C. K. Jones and R. C. Brandon. U.S.P. 2,338,585, 4.1.44. Appl. 29.10.44. Ina 
process for sweetening hydrocarbon oils involving dispersion of metal sulphides in the 
sweetened distillate, the last traces of metal sulphides are separated from the oils by 
washing with a small amount of a high-molecular-weight protein having affinity for 
water, mucilaginous colloid forming characteristics, and oil-insolubility. 

R. D. Howard. U.S.P. 2,338,941, 11.1.44. Appl. 22.6.40. To refine relatively 
low-boiling petroleum distillates containing deleterious contaminants, including sulphur 
compounds, the hot vapours are subjected to the joint action of small proportions 
of oxygen and water vapour without the addition of any active reagent. Heavy 
reaction products are separated from the vapours while being contacted with reflux 
liquid comprising condensed components of the vapours. The vapours while still 
hot are passed through a permeable mass containing oxidized metal to effect sweeten- 
ing. A refined, relatively low-boiling product is condensed from the treated vapours. 


J. Q. Cope and W. H. Claussen. U.S.P. 2,343,611, 7.3.44. Appl. 17.8.37. A 
process is described for separating components of a complex mixture containing 
aromatic and non-aromatic compounds having overlapping boiling ranges. The 
mixture is passed through an extraction zone together with a liquid phase selective 
solvent in intimate contact at a temperature not less than the boiling point of the 
mixture. A vapour phase non-aromatic raffinate is separated from the liquid phase 
solvent, which is then removed from the extraction zone. The solvent, together with 
its dissolved aromatic hydrocarbons, is passed to a separate stripping zone, and a seal 
is maintained between the solvent extraction and stripping zones to prevent return 
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of vaporized products. Conditions in the extraction zone are altered by returning to 
it amounts of vapour-phase hydrocarbons stripped from the solvent phase in the 
stripping zone. 


H. C. Paulsen. U.S.P. 2,343,794, 7.3.44. Appl. 24.4.41. Mercaptan compounds 
are removed from mineral oils by contacting them with a treating agent comprising 
an alkali metal hydroxide solution and morpholine. H. B. M. 


Fire Prevention. 


1455.* Industrial Fire Risks. W.F. Cooper and F. H. Mann. J. Inst. Elec. Engrs, 
1944, 91 (1), 267-285.—In Section 1 the authors first describe the classification of 
buildings and structural materials in relation to fire resistance, and then deal with the 
hazard from various industrial materials and processes and special precautions which 
should be adopted in providing and operating electrical installations in view of these 
risks. Flame-proof and intrinsically safe constructions are briefly described. 

The matter discussed in Section 1 is applied in Section 2 to various special cases. 
The authors consider the petroleum industry to be one of the most straightforward 
applications of flame-proof electrical equipment with considerable scope for intrinsically 
safe telephones, bells, and inspection torches. Particular attention is called to the 
danger from stray earth-currents. 

In considering inherent fire risks from electrical equipment the authors state that 
“the use of oil for insulation and cooling in transformers, condensers, control gear 
and circuit-breakers introduces the most serious fire risk in the electrical industry,” 
and in the ensuing discussion the view is expressed that after the war the development 
of oil-less equipment will make rapid progress. C. F. M. 


1456.* Fireproofing of Wood. N.C. Jones. Chem. and Ind., 1944, 98.—Present-day 
techniques and processes for fireproofing wood are outlined. Surface treatments 
are: (a) linseed-oil-base paint in which borax replaces part of the pigment ; (6) sodium 
silicate solution containing kaolin and/or asbestos; (c) whitewash and salt or cement 
wash; (d) urea-formaldehyde resins containing ammonium phosphate; (e) sodium 
alginate gels containing borax or ammonium phosphates, etc. Impregnation processes 
usually utilize ammonium sulphate, but ammonium phosphates are very good. The 
U.S. Forest Service record sixty chemicals or preparations, and a few of these are re- 
ported. Of the few organic substances tried are hexachlorbenzene in O-dichloro- 
benzene. 
A brief description is given of methods for testing fire resistance. T. C. G. T. 


Chemistry and Physics of Hydrocarbons. 


1457.* Chart for Distillation of Binary Mixtures. J. W. Faassen. Indusir. Engng 
Chem., 1944, 36 (3), 248.—A chart is presented which enables the number of theoretical 
plates at any reflux ratio to be determined for the separation of a binary mixture by 
distillation. This chart is used in conjunction with the Smoker nomogram for 
determining the number of plates at minimum reflux ratio, and is based on the Fenske 
equation and the Gilliland correction for solving the number of theoretical plates at 
finite reflux ratios. J.W.H. 


1458.* Correlation of Physical Properties of Higher Paraffin Hydrocarbons. A. W. 
Francis. Industr. Engng Chem., 1944, 36 (3), 256.—The observed densities, re- 
fractive indices, and boiling points of eighty-three paraffin hydrocarbons above C,, 
have been correlated by the use of functions of the form A — (B/n), where n is the 
number of carbon atoms; the constants A and B are dependent on the molecular 
structure. Ten per cent. of the calculated refractive indices and densities are so 
discordant with the experimental values as to indicate inaccuracies in the observations, 
but the average discrepancy of the remainder is +0-0009. The average discrepancy 
of the boiling point data is +6-4° C., which is probably due to the poorness of the 
determinations. J. W.H. 


1459.* Volumetric Behaviour of n-Butane. R. H. Olds, H. H. Reamer, B. H. Sage, 
and W. N. Lacey. Industr. Engng Chem., 1944, 36 (3), 282.—The volumetric be- 
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haviour of butane has been investigated over the temperature range 100-460° F. and at 
pressures up to 10,000 p.s.i. The data obtained were found to be in agreement 
with that published by other workers within the experimental range previously 
determined, but the present work extends the range of data avaiable. J. W. 4H. 


1460.* Bicyclo(2 :2:1)heptane and Bicyclo(2 : 2 :1)-2-heptene. C. L. Thomas. 
Industr. Engng Chem., 1944, 36 (4), 310.—Bicyclo(2 : 2 : 1)-2-heptene was prepared by 
heating dicyclopentadiene with ethylene at 200° C. and 120 atmos., a yield of 46% 
of the theoretical being obtained. The bicyclo(2:2:1)-heptane was prepared by 
hydrogenating the bicyclo(2 : 2: 1)-2-heptene at 50° C. and 100 atmos. with U.O.P. 
hydrogenation catalyst. The blending octane number was 95 + 5 and 56 + 5 for the 
saturated and unsaturated compound, respectively. J. W. H. 


1461.* Optical Rotation of Pennsylvanian Lubricants. F.L. Carnahan, R. E. Hirsch, 
and M. R. Fenske. Industr. Engng Chem., 1944, 36 (4), 333.—Optical rotations have 
been determined for distillates from seventy-six commercially refined Pennsylvanian 
oils. In most cases nine fractions were obtained from each oil, and the range of 
samples investigated covered all known producers of Pennsylvanian oil. The highest 
rotation for any fraction was -+-0-26, which is considerably lower than that for oils from 
other fields, and these data may be used to identify oils of Pennsylvanian origin. 
J. W.H. 


1462.* Graphical Solution of Ternary Distillation Problems. L. H. Corn. Industr. 
Engng Chem., 1944, 36 (4), 378.—A graphical solution of ternary distillation problems 
is presented in which the equilibrium graph is constructed from the data on the three 
limiting binary systems. The construction and use of this type of graph are fully 
illustrated by a problem on the separation of benzene, toluene, and xylene. 

J. W.H. 


1463.* Composition of the Coexisting Phases of n-Butane-Water System in the Three 
Phase Region. H. H. Reamer, R. H. Olds, B. H. Sage, and W. N. Lacey. Industr. 
Engng Chem., 1944, 36 (4), 381.—Equilibrium data are given for the above system 
over the temperature range 100-303-7° F. The critical temperature and pressure of the 
liquid phase of lesser density were found to be 305-6° F. and 637-5 p.s.i., respectively. 
J.W.#H. 


1464.* The Hydrogen Bond. L. Hunter. Chem. and Ind., 1944, 155-157.—Current 
trends of hydrogen-bond theory are discussed and examples given of bonds involving 
the atoms F, O, N, and 8. An account is given of the evidence pointing to hydrogen 
bonds involving carbon. C. F. M. 


1465.* Petroleum Refining—A Chemical Industry. F. Kind. Chem. and Ind., 1944, 
170-172, 182-184.—A lecture covering present-day developments in the petroleum 
industry, with particular reference to the production of chemicals, and concluding 
with an appeal to encourage petroleum refining in this country. 

The necessity for greatly increased scientific staff is stressed. T.C.G. T. 


1466.* Carcinogenic Hydrocarbons and Synthetic Oestrogens. R.H. Martin. Chem. 
and Ind., 1944, 94.—A letter suggesting that the carbon skeleton of the potent oestro- 
genic substance, 8, 8-di-(y-hydroxyphenyl)-y-ethylhexane, discovered by Blanchard, 
Stuart, and Tallman (Endocrinol, 1943, 32, 307), can be arranged to coincide with that 
of 9: 10-dimethyl-1 : 2-benzanthracene, which is one of the most active carcinogenic 
hydrocarbons. This and other considerations suggests that the compound should be 
examined for carcinogenicity. T.C. G. T. 


1467.* The Action of Ultra-Violet Light on Liquid Benzene. C. B. Allsopp and B. 
Szigeti. J. Soc. chem. Ind., 1944, 68, 30-31.—Five different substances have been 
separated from liquid benzene irradiated in the presence of air with ultra-violet light 
of wave-length 2537 A. Preliminary attempts at identification show one to contain a 
carbonyl group and another to resemble a diphenyl. Cc. F. M. 
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Cracking Conditions. C. M. Cawley and C. C. Hall. J. Soc. chem. Ind., 1944, 63, 
33-39.—The hydrogenation-cracking of cyclohexane and decahydronaphthalene in the 
presence of molybdenum disulphide or tungsten disulphide at temperatures of 350- 
510° C. has been investigated in some detail. cycloHexane is isomerised to methyl. 
eyclopentane, and both compounds then undergo ring-opening, followed by the 
isomerization of the paraffins thus produced. The reactions of decahydronaphthalene 
are analogous; isomerization to dicyclo-nonanes and -octanes occurs, and is followed 
in a similar way by ring-opening to decanes, which undergo further isomerization 
and degradation. These reactions take place at temperatures about 50° lower than the 
corresponding reactions for cyclohexane. C. F. M. 


1469.* Some Rheological Properties of Polyvinyl Chloride. L. Bilmes. J. Soc. chem, 
Ind., 1944, 63, 182-185.—The rheological properties of plasticized polyvinyl] chloride 
have been studied in a specially constructed torsion apparatus over the temperature 
range —70° to 100° C. The results obtained have been analysed by means of the 
Nutting equation, and their significance is related to considerations of molecular st ruc. 
ture. On raising the temperature from —70° to 140° C., the material passes through 
four states—the glassy, leathery, rubbery, and plastic states—and it has been found 
possible to characterize these states by values of the constants of the Nutting equation. 
Cc. F. M. 


1470. On the 1 : 3-Rearrangement of a Phenyl Group. C. F. H. Allen and J. Van 
Allen. J. Amer. chem. Soc., 1944, 66, 7-8.—An example of the shift of a phenyl 
group in an unsaturated five-carbon ring system is described and a proof is given that a 
1 : 3-rearrangement of the phenyl group has occurred. E. H. W. 


1471. Heat Capacity, Heats of Transition, Fusion and Vaporization, Vapour Pressure 
and Entropy of 1 :1:1:-tri-fluoroethane. H. Russell, Jr., D. R. V. Golding, and D. M. 
Yost. J. Amer. chem. Soc., 1944, 66, 16-20.—Results are presented of the measure- 
ment of the heat capacity, ‘heats of transition, fusion and vaporization, and vapour 
pressure of 1 : 1 - 1-trifluoroethane, in the temperature range 13-226° K. The calori- 
metric entropy was calculated from these data. A slight revision of previously 
published Raman spectrum data is given, and from this and other molecular data the 
entropy of the compound is calculated statistically. A barrier of 3450 + 400 cal./mole 
is indicated from a comparison of calculated and observed entropies. E. H.W. 


1472. Anomalous Oxidation of an Ethylene Derivative by Perbenzoic Acid. ©. K. 
Bradsher. J. Amer. chem. Soc., 1944, 66, 45-46.—An example is given of the oxidation 
of an ethylene derivative using perbenzoic acid where there has been an addition of 
two atoms of oxygen to one mole of an olefin. E. H. W. 


1473. Spectroscopic Evidence for Conjugation in cycloPropane Systems. I. M. Klotz. 
J. Amer. chem. Soc., 1944, 66, 88-91.—The presence of resonance due to hyperconjuga- 
tion in systems containing a cyclopropane ring adjacent to an olefinic or carbonyl 
group has been confirmed by the examination of the ultra-violet absorption — 
of several of these compounds. E. H. W 


1474. Preparation of cycloHexanols by Catalytic Reduction of Phenols. H.E.Ungnade 
and A. D. McLaren. J. Amer. chem. Soc., 1944, 66, 118-122.—Alkyleyclohexanols 
have been prepared from alkyl-, alkenyl-, and acyl-phenols by catalytic hydrogenation 
in the presence of Raney nickel. Hydrogenation of di-ortho-substituted phenols was 
promoted by the presence of a small amount of aqueous alkali. 

At low temperatures hydrogenation of alkenyl-, and acyl-phenols gave good yields 
of alkylphenols. At higher temperatures acyl-phenols gave alkyleyclohexanols. In the 
presence of alkali, at low temperatures acyl-phenols gave a mixture of alkyl-phenol 
and hydroxyalkyleyclohexanol, while at higher temperatures a mixture of alky!l- 
cyclohexanol and hydroxyalkyleyclohexanol was produced. E. H. W. 


1475. Alkylation of o- and p-Xylene. Note by D. Nightingale and J. R. Janes. 
J. Amer. chem. Soc., 1944, 66, 154-155.—Following previous work using various catalysts 
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for the alkylation of m-xylene, a study has been made of the alkylation of o- and 
p-xylene. Using anhydrous ferric chloride and boron trifiuoride as catalysts, o-xylene 
readily alkylated with t-butyl compounds, but with p-xylene a successful reaction 
was not accomplished. E. H. W. 


1476. Preparation of Ketones from Nitro-olefins. D. R. Nightingale and J. R. Janes. 
J. Amer. chem. Soc., 1944, 66, 352-354.—Aliphatic nitro-olefins have been prepared by 
refluxing the acetates of nitro-alcohols with an aqueous methanol solution of sodium 
bicarbonate. The physical constants of the nitro-olefins so prepared are listed. The 
corresponding ketoximes were obtained from suitable nitro-olefins by reduction with 
zinc and acetic acid. Hydrolysis of the ketoximes with dilute sulphuric acid in the 
presence of formalin gave the ketones. E. H. W. 


1477. Diolefins from Allylic Chlorides, I. A.L. Henne and H.H.Chanan. J. Amer. 
chem. Soc., 1944, 66, 392-394.—A series of 1 : 5-diolefins have been synthesized by the 
condensation of five allylic chlorides in six different pairs. Proof of the structure of 
the compounds produced, and their constants are given. E. H. W. 


1478. Conjugated Diolefins by Double Bond. Displacement. II. A. L. Henne and 
H.H.Chanan. J. Amer. chem. Soc., 1944, 66, 395-396.—Twelve 1 : 5-diolefins (whose 
synthesis is reported in the previous abstract) were passed over @ catalyst of chromia 
and alumina at 250° C. A double-bond shift occurred in seven cases forming con- 
jugated diolefins, but the remainder failed to show any measurable rearrangement. 
Constants and yields of the products are listed. E. H. W. 


1479. Dissociation of Hexa-arylethanes. XV. Methoxyl Substituents. C. S. Marvel, 
J. Whitson, and H. W. Johnston. J. Amer. chem. Soc., 1944, 66, 415-417.—The degrees 
of dissociation of six: methoxy] substituted hexa-arylethanes have been re-determined 
by the magnetic susceptibility method. The values obtained were much lower than 
those in the literature obtained by cryoscopic molecular-weight methods, instability 
of the ethanes causing the latter results to be too high. The present results indicate 
that the methoxy] group is less effective than the methyl group in causing dissociation. 
E. H. W. 


1480. Solubility of Aluminium Bromide in n-Butane. J. D. Heldman and C. D. 
Thurmond. J. Amer. chem. Soc., 1944, 66, 427-431.—The solubility of aluminium 
bromide in n-butane is reported from 28-3 C. to the melting point of the salt, 97-5° C. 
No convincing evidence for the phase transformation at 70° C. as reported by other 
workers, was noted. Hildebrand’s equation relating solubility to internal pressure 
differences predicts the difference between the actual and ideal solubility of aluminium 
bromide in n-butane, and the system is regular in the Hildebrand sense. Solubility 
relationships of aluminium bromide in other solvents are briefly discussed. 
E. H. W. 


1481. Osmotic Pressures for Mixed Solvents. F.T. Wall. J. Amer. chem. Soc., 1944, 
66, 446-449.—A thermodynamical treatment of the problem of osmotic pressures 
of systems with mixed solvents is given. The significance of experimental measure- 
ments is discussed. E. H. W. 


1482. An Optically Active Styrene Derivative and its Polymer. C. S. Marvel and 
C. G. Overberger. J. Amer. chem. Soc., 1944, 66, 475-477.—Optically active vinyl 
monomers are useful in studying the kinetics of polymerization, and p-vinylbenzyl 
d-s-butyl ether was prepared and polymerized for this purpose. The change in specific 
rotation was not great, and an accurate study of the progress of the polymerization 
was not possible, but the indications were that the reaction followed first-order kinetics. 
The synthesis of the optically active styrene derivative and the preparation by new 
methods, or, for the first time, of some methyl] ether derivatives related to the inter- 
mediates, are described. E. H. W. 


1483. Factors Determining the Course and Mechanism of Grignard Reactions. XIV. 
Replacement of Halogen Atom of Aromatic Halides with Hydrogen Atoms by the Action 
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of Grignard Reagents and Cobaltous Chloride. M.S. Kharash, D. C. Sayles and E. kK. 
Fields. J. Amer. chem. Soc., 1944, 66, 481-482.—Grignard reagents in the presence 
of cobaltous chloride reduced dihalogenated aromatic compounds to monohalogenated 
derivatives, o-bromotoluene to toluene and polycyclic aromatic halides to the corre. 
sponding hydrocarbons. Polymeric materials were also obtained in each reaction, 
A possible mechanism for these reactions is given. E. H. W. 


1484. Action of Sulphuric Acid on 1-Phenyl-2-alkyl-cyclopropanes. D. Davidson 

and J. Feldman. J. Amer. chem. Soc., 1944, 66, 488-489.—Treatment of 1-ph enyl. 

2-alkyleyclopropane with 90% sulphuric acid produced | : 1 : 2-trimethylindan, while 

under similar conditions 1l-phenyl-, 2- methyl., and 1-phenyl-2-ethyleyclopropane 

yielded gummy polymers. A possible series of changes for the first reaction are 
ted. 


1485. The Fluorescence of Phenylated Anthracenes. Y. Hirshberg and L. nel 
Trans. Faraday Soc., 1943, 39, 45-48.—The fluorescence of a number of phenylated 
anthracenes has been measured, and the influence of substituents on the number, 
position, and intensity of the bands is discussed. Cc. F. M. 


1486. Thermodynamic Properties of cis-2-Butene from 15° to 1500° K. R. B. Scott, 
W. J. Ferguson, and F.G. Brickwedde. Nat. Bureau of Standards, July 1944, 33 (1), 
1-20.—The following properties of a sample of cis-2-butene, 99-94% pure, were 
measured : (1) the specific heat of solid and of liquid from 15° to 300° K., (2) heat of 
fusion at the triple point (130-25 int. joule g.-'), (3) triple-point temperature 
(—138-900 + 0-008° C.), (4) heats of vaporization at several temperatures between 
246° and 293° K., and (5) vapour pressure from 200° to 296° K. With these experi- 
mental data, calculations were made of (1) the normal boiling temperature (3-718° C.), 
(2) volume of the saturated vapour, (3) enthalpy and entropy of the solid and the 
liquid from 0° to 300° K., and (4) entropy, enthalpy, and specific heat of the vapour 
in the ideal gas state from 245° to 300° K. Thermodynamic functions for cis-2-butene 
in the ideal gas state from 300° to 1500° K. were calculated from spectroscopic data. 
Thermodynamic data for the cis—trans isomerization of 2-butene are included. 
R. A. E. 


1487. Volume Correction Factors for C, Hydrocarbon Mixtures. S. Cragoe. Nat. 
Bureau of Standard Letter Circular, 757, 27.7.44.—Volume correction factors in this 
circular were compiled at the request of Rubber Reserve Co., mainly in order to 
facilitate accurate determination of quantities of C, hydrocarbons bought and sold in 
commercial transactions. Existing tables are based upon, and presuppose, mixtures 
which are predominantly paraffins, and so do not apply with sufficient accuracy to 
mixtures containing other types of hydrocarbons. 

The tables are intended to apply only to mixtures consisting entirely of C, hydro- 
carbons, or those tontaining limited amounts of C, and C, hydrocarbons which come 
within the range 40-80 p.s.i. absolute V.P. at 100° F. and 0-56—0-63 sp. gr. at 60-60 F. 
Plots of coefficient of expansion at 60° F. for all C,, C,, C; hydrocarbons against (1) 
specific gravity at 60° F., (2) normal boiling point in °F., and (3) V.P. at 100° F. in 
p-s.i. absolute show that (2) and (3) give much better correlation than (1). The V.P. 
correlation is used in the tables provided. These tables comprise (a) V.P. of C, 
hydrocarbon mixtures at various temperatures corresponding to indicated values at 
100° F., (b) Ib. per gallon corresponding to designated specific gravity at 60—60° F., 
(c) liquid volume correction factor for C, hydrocarbon mixtures, related to V.P. at 
100° F. and temperature, (d) vapour volume correction factors also related to V.P. 
and temperature. 

Thus to apply the tables a knowledge is required of the V.P. at 100° F. and the 
specific gravity at 60-60° F. of the product. These properties should preferably be 
directly determined, but allowable methods of estimation from knowledge of these 
properties at other temperatures, or of composition, are provided. R. A. E. 


Analysis and Testing. 


1488.* A Portable Aspirator for Gas Sampling. H.C. Stephenson. Chem. and Ind., 
1944, 3-4.—-A conveniently portable version of the double aspirator is described which 
incorporates a water seal unit ensuring unidirectional flow of air. C. F. M. 
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1489. A Simple Gasometric Apparatus for Estimation of Carbon Dioxide. T. A. 
Oxley. Chem. and Ind., 1944, 24-25.—An apparatus of 5 c.c. capacity for the rapid 
estimation of carbon dioxide i in samples of air is described. An accuracy of £¢ 2% 
CO, is claimed. Cc. F. M. 


1490.* Glass Immersion Heaters. J. E. Still. Chem. and Ind., 1944, 294.—A de- 
scription of a simple method for making electric immersion heaters by fitting nichrome 
wire into glass tubes (Pyrex or Hysil) and bending the tubes to any desired size or 
shape. The nichrome is kept in contact with the cooled glass surface, and the loading 
w arranged that the wire heating element does not glow visibly, as if it does the life of 
the glass is shortened. T. C. G. F. 


1491.* Determination of Benzole and Toluene in Coal Gas. W. J. Gooderham. J. 
Soc. chem. Ind., 1944, 68, 65-67.—-In an earlier paper (J. Soc. chem. Ind., 1935, 54, 
2977) a vacuum-jacketed, Dufton fractionating column and a modified Manning- 
Shepherd apparatus for the analysis of benzoles were described. The present paper 
gives the full method of freezing the benzole and toluene out of the gas, describes a 
small fractionating column (a simpler version of the more accurate vacuum-jacketed 
column), and shows how toluene can be determined approximately from the specific 


* gravity of the toluole fraction. C. F. M. 


1492. A New Laboratory Method of Evaluating Ring Sticking Tendencies of Aircraft 
Oils. L. W. Griffith, V. E. Yust, and M. E. Schramm. J. Soc. aut. Engrs., 1944, §2 
(4), 137-141.—The increase in power of aircraft engines has produced lubricating 
problems which vary with different engines. Research connected with ring sticking 
led to the development of a comparative test fulfilling the requirements of being quick, 
sensitive, reproducible, needing the minimum of materials, and correlating with full- 
scale performance. 

It was considered that the current methods of recognizing ring sticking were unre- 
liable in view of the variety of ways in which rings can stick, whereas dismantling the 
engine took time and gave little indication of the behaviour of rings under operating 
conditions. 

A test method was evolved, using a CFR “ L ”’ head fixed compression engine with a 
cast-iron piston and crankshaft cooling jet to vary piston temperatures. An opening 
was cut in the side of the cylinder giving access to the rings, which were prepared to 
receive a special tool, with which the force required to rotate the rings could be 
measured. During running, the window was plugged and could be quickly opened to 
inspect the condition of the rings, when the engine was stationary at B.D.C. Jacket, 
oil, and air intake temperatures and spark advance could be readily varied to assess 
their effect on ring sticking. 

Results showed that for reproducibility, the rings had to be carefully prepared and 
air/fuel ratio and jacket temperature closely controlled. 

Oils were rated by the hours run to give the same degree of sticking in terms of a 
reference oil, and gave a very good indication of likely performance. A.T. L. 


1493.* The Spectrometric Analysis of Gases. L. J. Brady. Oil Gas J., 1.8.44, 43 
(14), 87.—Spectrometry in the ultra-violet and infra-red range of the spectrum is 
discussed. Provided a component of a mixture has at least one absorption band at a 
wave-length where the other components are relatively transparent, the concentration 
can be determined from the absorption measurements made on the spectrometer. 
The absorption measurement is corrected for scattered light and for the width of the 
slits employed, and then, by the application of Beer’s law, the amount present is 
obtained. 

In the ultra-violet range, paraffins and mono-olefins do not give characteristic 
spectra at much above 200 my, but hydrocarbons with conjugated double bonds show 
definite absorption bands. This permits the identification and determination of 
aromatic and diolefin hydrocarbons in the presence of the former. 

A Beckman quartz spectrophotometer, which operates from 220 my in the ultra- 
violet, to over 1000 my in the infra-red, is described, and a diagram shows its con- 
stituents and optical path. It can be used for both gases and liquids. An infra-red 
spectrometer (Perkins-Elmer) is described and discussed, its construction and optical 
paths are shown in a diagram. This instrument can be operated over a range of from 
1 to 15 » and will analyse gases, liquids, or solids. 
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Infra-red spectrometers can analyse gases containing up to seven components, with 
an accuracy of 1-2% of the total; minor impurities in concentrations below ()-1% 
cannot be determined with accuracy. 

The use of the ultra-violet spectrometer is to some extent limited by the fact that 
only mixtures with up to three components can be determined. The accuracy is about 
0-5%, but under favourable conditions very low concentrations of impurities can be 
determined. W. H.C, 


1494.* Time-Saving Computing Instruments Designed for Spectroscopic Analysis, 
T. D. Morgan and F. W. Crawford. Oil Gas J., 26.8.44, 43 (16), 100.—In spectro. 
scopic analysis a large proportion of the time is taken up with the computation of the 
results. Two instruments are described which enable the results to be electrically 
calculated in a very short period. [Illustrations and electrical diagrams of the two 
instruments are shown. 

(1) An instrument which will solve seven equations with seven unknowns for 
computing spectrometer readings to extinctions. The data from the infra-red spectro- 
photometer consist of galvanometer deflection readings. These deflections are caused 
by the rays falling on a thermocouple. Two deflections are read at each preselected 
wave length, (1) via an evacuated cell and (2) after traversing the same cell containing 
the mixture. The extinction (K) of the absorbing gas is defined as log J./ZJ. With the 
computing instrument the log I,/I is divided by a constant ; this converts J,/I read. 
ings into K,/A, and K,/B, of the equation given, and is accomplished by two linear 
voltage dividers with logarithmetic scales arranged so that the potential of one is 
subtracted from the potential of the other. To set the computer for a given value of 
A, it is necessary only to set potentiometers J, and I at typical values, then set 

Ky log I, — log I 
potentiometer + 4, - and adjust potentiometer A until the galvano- 
meter reads zero. 

(2) This computer solves the simultaneous equations resulting from (1) or the data 
from the mass spectrometer. This instrument will compute four such equations with 
four unknowns, but it can be easily expanded for a larger number of components. 

To illustrate the calculations, the equations necessary, a set of simultaneous equations 
and the method of computing by successive approximation are shown and explained. 
The details of setting coefficient potentiometers and the operations of the computers 
are described. W. H.C. 


1495.* Practical Refinery Engineering. No. 10. Shell-Side Film Coefficients. P. 
Buthod and B. W. Whiteley. Oil Gas J., 26.8.44, 43 (16), 129.—Several complicating 
factors arise in calculating the fluid heat resistance of the shell-side of an exchanger, 
not the least being the determination of the true average mass velocity. Equations 
are given, which give good correlation with actual practice, in which the mass velocity 
must be corrected for any leakage past the baffles. Factors are given for single-pass 
and double-pass circuits. 

To simplify the calculations of the film coefficient, two charts are given from which : 
(1) the several resistances related to dimensions and configuration on the shell-side, 
can be read ; (2) the film coefficient can be obtained. It is necessary to know the mass 
velocity, viscosity, outside diameter of tube, and A.P.I. gravity. 

Two examples and their solutions explain the use of the charts. The charts can be 
used for exchangers with staggered tubes, and also when water is the liquid on the 
shell-side of the exchanger; the procedure for these cases is given. W. H.C. 


Motor Fuels. 


1496. Patent on Motor Fuels. G. D. Creelman. U.S.P. 2,338,573, 4.1.44. Appl. 
13.9.39.—To aromatize petroleum naphtha it is first fractionated into lighter 
and heavier fractions, which are separately heated to a temperature above 875° F. 
The lighter fractions are contacted with a solid aromatizing catalyst in the presence 
of hydrogen under non-hydrogenating conditions in an elongated conversion zone. 
Vapours of both heavier and lighter fractions are mixed in this zone, and the conversion 
process is continued. Finally liquid motor fuel products are condensed and separated 
from hydrogen gases associated with them on withdrawal from the conversion zone. 
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G. Free and W. V. Finer. U.S.P. 2,343,450, 7.3.44. Appl. 14.5.40. A liquid 
hydrocarbon oil, completely vaporized, is passed at a temperature between 300° and 
500° C. in the presence of a gas having an oxidizing action over a stationary hydro- 
silicate catalyst under conditions designed to effect substantial conversion into motor 
fuel. 

M. Pier and G. Free. U.S.P. 2,343,472, 7.3.44. Appl. 6.5.41. An anti-knock 
motor fuel is produced by passing a hydrocarbon fluid boiling substantially above 
250° C. at a cracking temperature through more than one reaction zone. The feed 
material is introduced at a pressure not higher than 25 atmospheres, and the pressure 
between at least two of the reaction zones is reduced by at least 5 atmospheres without 
substantially reducing the temperature. The final reaction zone contains a synthetic 
magnesium silicate as a cracking catalyst, and thus has a greater catalytic cracking 
effect than any of the previous reaction zones. 

P. J. Gaylor. U.S.P. 2,343,766, 7.3.44. Appl. 2.4.43. A hydrocarbon liquid 
fuel base is blended with a small proportion of a soluble ester amide of carbonic acids 
to lower the surface tension of the fuel. H. B. M. 


Gas, Diesel and Fuel Oils. 


1497.* Outlook for Post-war Diesel Fuels. Refiners Must Avoid Overemphasis of 
Products Specifications. A. L. Foster. Oil Gas J., 25.5.44, 43 (3), 93.—Many con- 
sumers of diesel oil demand far higher ratings for ignition qualities than is needed, 
and, as a consequence, this both limits the amounts available and sets the price for the 
quality demanded. It is considered that less restrictive specifications for diesel oils 
will much augment the supplies available. Observations by many authorities have 
shown that engine consumption of a fuel of high cetane number is frequently greater 
than that of a lower-cetane-number fuel. 

The average cetane number of fuels specified by twenty different engine makers is 
46-6; this compares well with the Co-ordinating Research Council’s recommended 
figure of 47. 

A comparison of maximum power and fuel consumptions of high, medium and low 
cetane number diesel fuels are given : 


High C.N Medium C.N Low C.N 
_ Lb, B.H.P. _Lb./ B.H.P. _Lb./ 
and = B.H.P./ and P./ a B.H.P./ 
Fuel of engine. C.N. r.p.m. hr. C.N. 
Open-chamber automotive 63 94at 0-436 56 0-434 39 0-444 
1200 1200 1200 
Open-chamber industrial 63 75at 0-413 56 75 at 0-417 39 75 at 0-427 
750 750 750 
High-turbulence auto- 63 110 at 0-544 56 1l0 at 0-542 39 «61l0at 


motive 1375 1375 1375 


The data show an increase of 1-8% in fuel consumption between fuels of 39 cetane 
number and 63 cetane number in engine 1; engine 2 shows 3-4% increase for the 
same drop in ignition quality, with about the same difference with engine 3. 

Discussion is made on the data obtained by Blackwood and Cloud (J. Soc. aut. 
Engrs, Feb. 1943, p. 51) on the characteristics of diesel-fuel consumption /engine speed, 
on oils of mid-boiling points of 700° F. and 500° F., from the same source. 

Their data plotted show that with the heavier oil, fuel consumption rate for speeds 
below 1900 r.p.m. is lower for the fuels of lower cetane number than for the higher- 
cetane-value fuels with about equal consumptions at 1900 r.p.m. Above this speed 
the fuel of higher cetane number shows the better results. The curves for the lighter 
(more volatile) fuels shows the same characteristics as those of the heavier fuels, with 
the position of equal fuel consumptions for the different cetane value fuels at about 
2100 r.p.m. 

All available data indicate that as engine speeds increase, the engine becomes more 
critical of ignition qualities in the upper speeds only, apparently the lower-cetane- 
value fuels showing better economy when engines are working under part loads. 
The curves for the less volatile, presumably heavier gravity fuels show several per cent. 
lower average fuel consumption for the heavier fractions. 


with 
“1% 
that 
bout 
n be 
C. 
tro. 
the 
ally 
two a 
for a 
tro- 
‘ted 
ad- 
ear 
8 
of 
set 
no- a 
ata 
ith 
ons 
ed. 
ers 
ng 
ns 
ity 
h : 
le, 
be 
il. 
or 
Fe 
n 


5O4 A ABSTRACTS, 


Future post-war diesel fuels are surveyed, the properties of thermally cracked 
gas oils and catalytic recycle gas oils, and the virgin stocks from different U.S. fields 
from which they are made are given. The data presented afford evidence of the 
degradation of the original oils by cracking, the catalytic recycle oils having cetane 
numbers lower than the virgin oils, but higher than the thermally cracked gas oils, 
Catalytic cracking for aviation purposes is more severe than for motor gasoline, 
therefore in post-war days it is expected that diesel fuels will presumably be of better 
ignition quality, storage stability, and have less tendency to deposition. 

Typical yields of gas oils from paraffinic, mixed, and naphthenic base oils are given 
and discussed. 

Improvement of diesel oils by solvent refining and by hydrogenation is discussed, 
The properties of fuels so treated are given. Such methods, however, are costly, and 
for the present are not likely to be used. W. H.C. 


Lubricants and Lubrication. 


1498.* Some Factors Affecting the Control of Oxidative Rancidity. T. P. Hilditch. 
Chem. and Ind., 1944, 67.—The article is primarily intended for the interest of the 
food chemists. 

Naturally occurring anti-oxidants in seed oils may be of different types, but all 
have one feature in common—namely, the presence of one or more polyhydroxypheny| 
residues or ring systems forming part of a more complex molecular structure. These 
anti-oxidants do not display the same efficiency when isolated as when occurring in 
their natural place within the seed. 

A brief summary of methods for the measurement of oxidative rancidity as applied 
to edible fats is followed by a survey of the relative efficiencies of various anti-oxidants 
in different fat systems. Some practical applications of anti-oxidants in foodstuffs 
is given. T.C. G. T. 


1499.* Experiments on the Use of Anti-oxidants in Dry, Edible Fats. ©. H. Lea. 
J. Soc. chem. Ind., 1944, 63, 107-112.—Pyrogallol, quinol, 1 : 5-dihydroxylnaphthalene, 
pyrogallolacetone condensation product, gallic acid and its esters, pyrocatechol, 
and hematoxylin are effective anti-oxidants in butter-fat. Of these the lower esters 
of gallic acid, e.g., ethyl gallate, which are particularly useful inhibitors for butter-fat, 
have also been shown to inhibit the oxidation of lard, cottonseed, arachis, and palm 
oils. Approximately 0-01% ethyl gallate is effective as an anti-oxidant. 
T. C. G. T. 


1500.* Recovery of Grease from Sewage Sludge. T.W. Brandon. J.Soc. chem. Ind., 
1944, 63, 185-186.—The Water Pollution Research Laboratory have carried out a 
brief investigation of the possibilities of recovering grease from sewage sludge. 
Samples of fresh and dried sludge and of skimmings from sedimentation tanks have been 
extracted. The material obtained varies considerably, as is indicated by the following 
extremes of tests applied on samples extracted by a light petroleum solvent: ash, 
0-3-14-:1%; saponification value, 50-171 mgms. KOH per gm.; acidity, 19-126 
mgms. KOH per gm.; unsaponifiable matter, 5-6—-57-3%; iodine value, 26-101. 
The grease is valued at £10 per ton, the low price being due to the impurities which 
limit its use. A possible use is the manufacture of soaps for incorporation in greases. 
The total possible yield for this country would be 100,000-120,000 tons per year. 
T. C. G. T. 


1501. Patents on Lubricants and Lubrication. J. C. Zimmer. U.S.P. 2,338,613, 
4.1.44. Appl. 2.12.41. A lubricant is prepared from a mineral lubricating of, 
5-20% by weight of an oil-soluble lead soap, and 0-05-3% of an oil-soluble aluminium 
soap. 

R. Rosen and R. M. Thomas. U.S.P. 2,338,669, 4.1.44. Appl. 21.7.42. A small 
amount of an organic polysulphide prepared by sulphurizing an unsaturated organic 
oil is added to a viscous hydrocarbon oil to increase its resistance to oxidation at high 
temperatures. The quantity of addition agent is less than 1%. 
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A. H. Riesmeyer. U.S.P. 2,339,520, 18.1.44. Appl. 27.6.40. Lubricants consist- 
ing principally of refined mineral oils and used in the working of light metal can be 
reclaimed by treating with sulphuric acid. The acid is used in an amount substantially 
equal to the stoichiometrical amount which will combine with all the light metal in the 
oil to form light metal sulphate. Subsequently solid impurities are separated from the 
oil. 

B. H. Lincoln and G. D. Byrkit. U.S.P. 2,339,710, 18.1.44. Appl. 1.6.42. A 
mineral lubricating oil has incorporated in it a small amount of a sulphur-containing 
organic-phosphorus compound containing at least one nitrogen-phosphorus double 
bond. 


R. W. McOmie and H. A. Woods. U.S.P. 2,339,715, 18.1.44. Appl. 13.7.42. A 
low-temperature grease consists of 10-20% by weight of a calcium soap, 1-5-5% by 
weight of an aqueous solution containing glycerin and a water-soluble glycol of not 
more than four carbon atoms, and mineral oil. The mineral oil has a pour point below 
50° F. and Saybolt Universal viscosities at 100° F. of 40-75 seconds and at 60° F. of 
less than 250,000 seconds. The ratio of glycerin to water in the solution used ranges 
between 1:2 and 2:1, and the ratio of aqueous glycerin to glycol ranges between 
10: land 5:1. The final product has an A.S.T.M. consistency between 200 and 390 
at 77° F. 

G. G. Oberfell. U.S.P. 2,339,717, 18.1.44. Appl. 28.4.42. Used and partly 
oxidized lubricating oils are subjected to low-temperature distillation to remove 
materials boiling lower than lubricating oil. The residue is filtered to remove sus- 
pended tars and gums and to leave the major part of any true colloidal matter. The 
filtered oil is then subjected to the action of hydrogen, in the presence of an oxide 
selected from the group consisting of the oxides of molybdenum, chromium, tungsten, 
and uranium, for a time such that 60-80% of combined oxygen in the oil is converted 
into water and organic compounds of the phenol type are produced. Finally, the oil 
is treated to remove water. 


S. Musher. U.S.P. 2,339,796, 25.1.44. Appl. 30.9.40. To decrease sludge forma- 
tion and corrosion tendencies to metal surfaces, lubricating oils are treated at a high 
temperature with a relatively small amount of a combination of a crude glyceride oil 
and an aromatic compound selected from the group consisting of the alkylated 
hydroxylated aranes, alkylated amino-aranes, polyhydroxy aranes, polyamina aranes, 
aminohydroxy aranes, and monoamino-poly-nuclear aranes. 


S. Musher. U.S.P. 2,339,797, 25.1.44. Appl. 30.9.40. Lubricating oils, consisting 
substantially of the non-volatile high-molecular-weight aliphatic hydrocarbons, are 
treated at a high temperature with a small amount of a combination of lecithin and 
p-cresol to decrease sludge formation and corrosion tendencies. 


S. Musher. U.S.P. 2,339,798, 25.1.44. Appl. 1.10.40. Hydrocarbon oils are 
treated with a relatively small amount of a combination of soya oil and a phosphite 
ester to decrease sludge formation and corrosion tendencies. The treatment is carried 
out at a temperature above 350° F. 


D. E. Bergen. U.S.P. 2,343,393, 7.3.44. Appl. 19.12.40. A mineral lubricating 
oil has incorporated in it a small quantity of piperazine dithiocarbamate to increase 
its stability against oxidation and sludge formation at crank-case temperatures. 


J. 8S. Yule. U.S.P. 2,343,608, 7.3.44. Appl. 17.10.41. A pour-point depressor 
for lubricating oils containing wax is prepared by heating a material selected from the 
group consisting of prime lard oil, No. 1 lard oil, edible lard oil, neat’s foot oil, acidless 
tallow, olive oil, peanut oil and rape-seed oil, with 3-9% of sulphur to a temperature 
between 250° and 500° F. Heating is carried out for a sufficient length of time for the 
reaction product to reach its maximum pour depressing capacity, and the product is 
afterwards cooled. It is claimed that the depressor can lower the pour point of 
Pennsylvania neutral oil having a viscosity of 180 seconds Saybolt at 100° F. and a pour 
point of 30° F., more than 50° F. when added in amounts of 1% by volume. 

A. Beerbower and A. E. Calkins. U.S.P. 2,343,736, 7.3.44. Appl. 28.8.42. In 
the manufacture of an aluminium soap grease, 90-95% of mineral lubricating oil and 
5-10% of an aluminium soap of high-molecular-weight carboxylic acid are heated to a 
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temperature of 280-300° F. The mixture is then cooled nearly to its transition 
temperature (90—180° F.) and passed to a vertical tower-shaped transition zone, where 
it remains undisturbed and at a substantially constant temperature for a period of 
}-6 hours to acquire the desired grease structure. Finally the grease is filtered. 


A. Beerbower and R. E. Darley. U.S.P. 2,343,737, 7.3.44. Appl. 5.9.42. To 
prepare a lime-soap lubricating grease, all the fatty materials are first dissolved in 
mineral-oil-base stock. Hydrated lime is then dispersed in a mineral oil and 10-50% 
of the lime dispersion is added. The resultant mixture is treated until the lime is 
substantially completely reacted and until the foam originally formed has completely 
broken. Thereafter the remainder of the lime dispersion is added and the mixture is 
heated and stirred until saponification is complete. The whole of the reaction is 
carried out at a temperature not exceeding 170—200° F. 


F. B. Downing and H. M. Fitch. U.S.P. 2,343,756, 7.3.44. Appl. 23.4.42. A 
petroleum lubricating oil has dissolved in it 50-500 P.P.M. of copper in the form of an 
oil-soluble compound and 0-1-0-5% of sulphur in the form of oil-soluble sulphur 
compounds. 

J. L. Osborne. U.S.P. 2,343,831, 7.3.44. Appl. 26.6.41. An extreme pressure 
lubricant consists of a mineral lubricating oil and a small amount of a compound of the 


general formula :— 
R OR 
Sp 


R is a member of the group consisting of alkyl and aryl radicals and z is zero or a smal) 
whole number. H. B. M. 


Asphalt and Bitumen. 


1502. Patents on Asphalt and Bitumen. C. M. Baskin. U.S.P. 2,343,735, 7.3.44. 
Appl. 26.5.39. A bituminous waterproofing material is prepared from a fibrous pulpy 
material, a mineral flux oil, a 20-50 penetration cracking coal-tar asphalt, a distillate 
having an end point of approximately 420° F., and a brittle asphalt having a softening 
point between 250° and 375° F. which has been oxidized from 200° F. 


K. G. Morris. U.S.P. 2,343,789, 7.3.44. Appl. 8.1.41. To produce an asphalt 
having a softening point of 218-222° F. and a penetration of 18-22 at 77° F., 15-70% 
of oil, such as could be obtained as overhead distillate from a petroleum reduced crude, 
is blended with 85-30% of asphalt. The oil has a flash point between 350° and 460° F 
and the asphalt has a softening point berween 150° and 290° F. After blending, the 
product is oxidized and an improved coating asphalt is obtained. H. B. M. 


Special Products. 


1503.* Internal Discharges in Dielectrics; Their Observation and Analysis. A. E. W. 

Austen and W. Hackett. J. Inst. elec. Engr, 1944, 91 (1), 298-322.—Methods for the 
observation of discharge phenomena are described and the results analysed. Applica- 

tion of the h.f. discharge detector to the study of discharges in impregnated-paper 
capacitators and paper-insulated cables is discussed. In reply to a statement made 
during the discussion that maximum ionization extinction occurs more rapidly in a 
low-pressure, gas-filled cable with a rosin-blended, paraffinic-base oil impregnant than 
with a straight naphthenic base oil, the authors suggest that this may be due to the 
formation of conducting films of carbon around the voids. C. F. M. 


1504.* The Industry of Polymers and Macromolecules. F. J. Brisslee. Chem. and 
Ind., 1944, 38.—A brief review of the developments and uses of synthetic plastics 
and/or polymers, with particular reference to synthetic rubbers, concluding with a 
suggestion that it would be preferable to encourage and develop the natural products 
rather than synthesize them from irreplaceable raw materials such as petroleum. 

T. C. G. T. 


1505.* Chemical Raw Material Potential and Its Relation to the Trend of Synthetic 
Resin Development. W. D. Scott. Chem. and Ind., 1944, 274-278.—The potential 
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rapid development of the synthetic resins calls for a large cheap supply of raw materials 
if the U.K. is to compete favourably in the foreign market. A comparison between 
U.K. and U.S.A. prices for a number of raw materials is given which shows that the 
U.K. produces cresylic acid, naphthalene, phthalic anhydride, formalin, and ethyl 
alcohol at favourable costs, but that she may be forced to import, presumably from 
the U.S.A., acetic anhydride, acetone, calcium carbide, and certain alcohols. British 
phenol is very high in cost, probably influenced by the price of the synthetic product. 
This follows on the high cost of benzene. 

It is suggested that the U.K. should utilize petroleum as the basis for the synthesis 
of the raw materials, but it is claimed that before this can be done economically the 
hydrocarbon duty would have to be repealed. The author illustrates how removal of 
the hydrocarbon duty would tend to reduce the price of U.K. benzene to a figure 
below that prevailing in the U.S.A. 

The rest of the article reviews the possibilities of the three alternative sources of raw 
material available to this country—i.e., petroleum, coal, and chemurgic. A series of 
tables indicates the vast possibilities of petroleum as a source of raw materials, and 
shows that coal, although capable of similar achievement, is not at present in a position 
to compete favourably or economically with oil. In the chemurgic field, where ethyl 
alcohol may be regarded as the chief product, the U.K. has favourable production 
costs compared with the U.S.A., but the latter has a vast potential domestic sparen 
whilst the U.K. has to import the bulk of her raw materials. 

The author concludes with a call for a general plan of policy and suggests the 
following steps :— 


(1) Revocation of the hydrocarbon duty, particularly in so far as it affects the 
chemical industry. 

(2) Development of gasification processes to supply methane, while exploiting 
other available sources of this " 

(3) Importation, free of duty, of specially selected petroleum cuts for chemical 
utilization, pending the wider development of petroleum refining in this country. 

(4) Exploitation of petroleum aromatization processes to augment coal-tar 
chemicals, and to make available the lower olefines for chemical syntheses. 

(5) Investigation of the economic and political factors involved in the setting- 
up of chemical industries near the Middle East petroleum fields. 

(6) Institution of short term researches seeking to improve the yield of aromatic 
chemicals from coal, such work preferably being undertaken by a rationalized 
coal-tar refining industry. 

(7) Development of our colonial chemurgic resources. 

(8) Long-term investigations on the production of oil from coal by hydrogena.- 
tion and Fischer-Tropsch processes, the researches and pilot plant work being 
subsidized, but commercialization being postponed until world economic con- 
ditions are favourable. T.C. G. T. 


1506.* Pyrethrins and the Réle of Pyrethrum in Anti-Pest Measures. Part I. T. F. 
West. Chem. and Ind., 1944, 290-294.—A very complete and up-to-date review of the 
history of pyrethrum growing, the chemistry of pyrethins, and the applications 
of pyrethrum as an insecticide. 67 references to the literature are made, most of the 
references being later than 1940. T.C.G. T. 


1507.* Notes on D.D.T. G. A. Campbell and T. F. West. Chem. and Ind., 1944, 
319.—A brief summary of the discovery and utilization of D.D.T., i.e., aa-bis-(para- 
chlorophenyl)-888-trichloroethane. D.D.T. acts as a contact and as a stomach 
poison, but in the concentration used it is not dangerous to warm-blooded animals. 
It controls a wide group of insects, varying from household pests to horticultural and 
agricultural pests. It is a white solid, possessing little odour, and is soluble in most 
organic solvents. It is insoluble in water, but can be emulsified with the latter without 
loss of activity. 

At present the bulk of D.D.T. supplies is directed to the use of the armed forces, 
where its main function islicecontrol. D.D.T.isnotanovicide. It hasthe remarkable 
property of being adsorbed on a surface which remains toxic for prolonged periods, 
but although it has prolonged contact action, D.D.T.’s knockdown effect is small in 
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comparison with pyrethrum, and it is probable that if used for fly sprays D.D.T. will 
have to be combined with pyrethrum extracts. 

America is at present producing about 300,000 lb. per month, and expects this figure 
to be 1,700,000 lb. per month early in 1945. T. C. G. T. 


1508.* Réle of Carbon Black in Rubber Manufacture. D. Parkinson. Chem. and 
Ind., 1944, 325-327.—British made experimental blacks are being submitted to the 
rubber industry as substitutes for standard American types. The author directs 
attention to the resemblances and differences between various grades of colloidal 
carbon, and indicates the uses to which they can be put in the rubber industry, and 
particularly in the manufacture of tyres. Attention is directed to the fact that the 
use of carbon black is increasing, as more is required in the compounding of synthetic 
than in the case of natural rubber. 

Up to the present the rubber industry only accepts as satisfactory a black that has 
been manufactured by some kind of thermal decomposition or smoke-producing 
process. Carbon blacks prepared by grinding processes do not possess the desirable 
spherical shapes characteristic of carbon smokes. 

Carbon blacks fall into three main groups : (1) non-reinforcing ; (2) semi-reinforcing ; 
and (3) fully reinforcing. The main point of difference is particle size, which varies 
from about 300 my for the non-reinforcing to 25 my for the fully reinforcing blacks. 
Thermal or soft blacks fall into the first group, furnace black in the second, and channel 
black in the third. Channel black, as the fully reinforcing black, is of course the main 
black used in tyre manufacture, and is prepared from natural gas. 

It is indicated that the very fine blacks, such as channel, have disadvantages which 
ean be reduced or avoided by judicious blending with the other grades. The effect 
of carbon blacks on various rubber compounds is reviewed both with regard to natural 
and synthetic rubbers. The demand for the non-reinforcing—i.e., the coarse grade 
is likely to decrease, whilst the use of the other two grades will increase. 

T. C. G. T. 


1509.* New Synthetic Detergent from Petroleum. Anon. Chem. and Ind., 1944, 327.— 
A brief note on the manufacture, nature, properties, and uses of the sodium alky! 
sulphates marketed by the Shell interests as ‘‘ Teepol.”’ F. 


1510.* Observations on the Testing of Pyrethrum Extracts. Part II. The Use of 
Absorption Spectra. A. E. Gillam and T. F. West. J. Soc. chem. Ind., 1944, 63, 
23-—25.—As chemical methods of evaluating pyrethrins I and II in pyrethrum extracts 
have led to discrepancies, a spectrographic method has been investigated, but found 
to offer very little advantage. During the investigation, no evidence was found of 
the third active substance which some recent publications have suggested exist in 
pyrethrum extracts. z. ©. G. F. 


1511.* Effect of Aviation Gasolines on Low Temperature Flexibility of Synthetic 
Elastomers. G. J. Wilson, R. G. Chollar and B. K. Green. Industr. Engng Chem., 
1944, 36 (4), 357.—The du Noiiy type tensiometer normally used for the measurement 
of surface tension has been modified, and used to determine the modulus change in 
rubber stocks by measuring the force required to bend a thin sample acting as a 
cantilever beam through a calculated deflection. The effect of two different aviation 
fuels on compounds made up from Hycar OR15, Perbunan 26, and Neoprene FR and 
GN has been determined over the temperature range —60° C. to + 80°C. The data 
are presented in the form of graphs relating stiffness with temperature for elastomers 
before and after immersion in the fuel. J. W.H. 


Compounds Emerge from Laboratory. Anon. Chem. Ind., 
August 1944, 55 (2), 222.—A group of organo-silicon compounds are now in commercial 
production by the Dow Corning Corporation. They are oils, resins, and greases of 
unique stability to heat and chemical action, and are particularly useful in electrical 
insulation, as hydraulic fluids, pump packings, waterproofing materials for paper and 
textiles, in the treatment of ceramics to reduce surface conductivity and as chemically 
resistant lubricants. They are produced by reacting an alkyl magnesium chloride 
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solution with an ether solution of silicon tetrachloride, forming alkyl silicon chlorides, 
from which the silicones are obtained on the addition of water. On polymerization 
the silicones may form straight chains or cyclic compounds with or without cross link- 
age, depending on the starting material and reaction conditions. Silicones of the 
types RSi(OH), and R,Si(OH), produce baking lacquers, varnishes and resins and 
those of the type R,Si(OH), the liquids and greases. Cc. L. G. 


1513. Production of Synthetic Resins in 1948. Anon. Modern Plastics, Sept. 1944, 
92 (1), 116.—A tabulation is given showing the production, sales, value per pound, 
and total value of synthetic resins of different types in the U.S. with total figures for the 
years 1940-43. Overall production has increased from 276,814,363 Ib. in 1940 to 
651,511,000 Ib. in 1943, coal tar derivatives being 378,846,000 lb. The quantities 
produced of the different types were as follows: Phenolic, cresylic, and mixed phenolic 
resins, 164,307,000 lb.; alkyd resins (from coal-tar products), 154,385,000 Ib.; urea 
resins, 53,859,000 Ib.; alkyd resins (non coal-tar), 49,644,000 Ib.; polyvinyl! alcohol- 
aldehyde resins, 14,435,000 lb.; polystyrene, 6,737,000 Ib. ; alcohol polymerization 
resins (including allyl and furfural), 522,000 lb. ; the balance being made up of other 
non-cyclic resins 154,205,000 lb., and other cyclic resins, including petroleum-derived 
eylic resins, 53,416,000 lb. For the more important types the quantities used for 
different purposesareshown. Thusalkyd resins are used mainly for protective coatings, 
phenolic, mainly for plastics and adhesives, and urea-formaldehyde — for 
c.L 


adhesives. 


1514.* Aliphatic Hydrocarbon Derivatives Available in Quantity. Anon. Oil Gas J., 
2.9.44, 43 (17), 55.—Research in connection with synthetic rubber by the Connecticut 
Hard Rubber Co., New Haven, has lead to the production of aliphatic normal hydro- 
carbons, and their derivatives, in the even series of carbon atoms C, to C,,, and the 
corresponding olefins, alcohols, ethers, mercaptans, thioethers, disulphides, and 
sulphonic acids, most of which are available in commercial quantities and various 
grades. Sulphones in limited quantities can also be purchased. Suggested uses for 
the various types of compounds are outlined. W. H.C. 


1515. Anhydrous Ketones. Anon. Chem. Tr. J., 15.9.44, 115, 273.—E.P. 563,164 of 
1943 issued to Shell Development, G. J. Pierrotti, and C. L. Dunn covers the produc- 
tion of anhydrous ketones by distillation of the crude materials with entrainers or 
auxiliary reflux materials which increase the relative volatility of the ketone, have 
higher boiling temperatures than any of the components, and do not form azeotropic 
mixtures with them, and are chemically and thermally stable at the operating tempera- 
tures. The specific entrainers claimed are liquid polyhydric alcohols (e.g., ethylene 
glycol), polyhydric alcohol ethers (e.g., aryl glycerol ethers) and hydroxyalkylamines. 
An example is given of the dehydration of a methyl ethyl ketone-water constant- 
boiling mixture containing 11-7% of the former by the introduction of 110% of ethyl- 
ene glycol at 90° C. into the fractionating column at a point about a quarter of the 
column height from the top. On distillation the top product recovered consisted of 
99:8% M.E.K., and the bottom product 89-5% glycol, 8-9% water, and 1-6% M.E.K., 
from which pure glycol can be recovered by redistillation for re-use in the process. 
Cc. L. G. 


1516. D.D.T. Trials. Anon. Chem. Tr. J., 29.9.42, 115, 332.—A summary is given 
of an article in the Market Grower by V. H. Chambers, G. L. Hey, and N. K. Smitt, 
describing preliminary trials of D.D.T. as an agricultural and horticultural insecticide. 
A suspension of D.D.T. in water gave a highly promising degree of control of apple- 
blossom weevil. Laboratory tests on Tomato Moth Caterpillar gave results as good 
as, or better than, lead arsenate. Small-scale tests on plums and apples to compare 
D.D.T. emulsion with lead arsenate against winter moth caterpillar gave good results. 
Apple sawfly tests indicated that the most satisfactory service was performed by 
nicotine. D.D.T. sprays and dusts appeared effective under laboratory conditions 
in the control of sitones weevils. For red spider control it is doubtful if D.D.T. will 


prove superior to derris or lonchocarpus, unless its persistence is of practical value. 
Cc. L. G. 
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1517. Some Industrial Applications of Surface Active Agents. E.'S. Paice. J. (ii 
Colour Chem. Assoc., Oct. 1944, 27 (292), 189.—Following a brief review of the 
mechanism of wetting and detergency, and of the nature of surface active agents, a 
description is given of the industrial applications of these products, with particular 
respect to the secondary alkyl sulphates manufactured in this country. These include 
raw wool scouring; worsted yarn and piece goods scouring; in dyeing operations to 
improve levelling, wetting, and penetration; in anti-shrink chlorination treatment 
of wool; in the kier boiling of raw cotton to remove wax and other impurities; in 
the degumming of natural silk ; in the scouring, washing, and dyeing of artificial silk ; 
in the impregnation of fibres with synthetic resins to produce waterproof, creaseless 
materials; in the scouring and dyeing of leather and furs; in the laundry industry, 
in ore flotation; in the dispersion of pigments in paints, etc.; as components of 
emulsifiers; as wetting agents in the plastics industry; as wetting agent, mould 
lubricant, and reclamation agent in the rubber industry; in the aqueous degreasing 
of metals and as wetting agent in the electroplating, acid pickling, soldering, and 
brightening of metals. Cc. L. G. 


1518. Toxicity to Flies of Derivatives of Eugenol and cis- and /rans- cis-Eugenol. 
T. F. West. Nature, 14.10.44, 154, 488.—It has previously been shown (see Abstract 
No. 152) that alteration of the pentadienyl side-chain in the pyrethrum molecule 
reduces its toxicity. In view of the fact that it is not certain whether the terminal 
group is allyl or propenyl, the toxicities of derivatives of the isomeric phenols, eugenol, 
which contains the allyl group and isoeugenol, which contains the propenyl group, 
have been compared. The former were, in general, found to be more toxic, and an 
extension of the work into the comparison of the cis and trans forms of iso-eugenol 
showed that the cis form of isoeugenol was of similar toxicity to eugenol, whereas the 
trans form is less toxic. This may be compared with conclusions reached on the 
synergistic action of sesamin, isosesamin and asarinin, in which spatial considerations 
were regarded as of little or no importance, the nature of the substituents in the 
benzene ring being the determining factor. Cc. L. G. 


1519. Persistence of D.D.T. in Oil-Bound Water Paint. G. A. Campbell and T. F. 
West. Nature, 21.10.44, 154, 512.—It has been found that oil-bound water paints 
containing D.D.T. are toxic to flies coming into contact with them, and remain so after 
two months. Tests were carried out in cages of zinc mesh which had floors and 
part of the walls and lid made of plywood and painted with an oil-bound water paint 
containing 5% of D.D.T. 100 housefly pup# were introduced into the cage with food 
and examined daily. None was alive after 6 days, whereas in another cage painted 
with a similar paint but not containing D.D.T. none died. Tests in a small room 
painted with a paint containing only 0-5% D.D.T. gave a 90% kill overnight, and there 
were indications of a tendency of the flies to avoid contact with the D.D.T. painted 
surface. With oil and resin paints the insecticide is strongly adsorbed and has no 
toxic effett, but there is some evidence that it may exert toxicity in certain continuous 
film forming media. The laboratory results are supported by practical behaviour in a 
factory canteen. Cc. L. G. 


1520. Insecticidal Action of D.D.T. H. Martin and R. L. Wain. Nature, 21.10.44, 
154, 512.—A study has been made of the insecticidal properties of D.D.T. (aa-bis- 
(4-chlorpheny])-888-trichloroethane) and its analogues, leading to a working hypo- 
thesis of their mode of action. D.D.T. is chemically unreactive and stable to boiling 
with water, but loses HCl to alcoholic alkali or on heating to form aa-bis-(4-chlor- 
phenyl)-88-dichloroethylene, which has no toxicity. The chemical inertness of 
D.D.T. suggests that its toxicity is not due to chemisorption at vital centres. It is 
considered that the formation of HCl by intracellular decomposition of D.D.T. is 
responsible for its toxicity, and it has been confirmed that some related compounds 
from which HCl can be eliminated are also toxic, whereas those from which it cannot be 
eliminated are not toxic. This is no‘ '*: >~ly consideration, however, as the molecule 
must have sufficient lipoid solubility , ».s being conferred by the chlorpheny] groups. 
Thus the dihydroxy derivative is less toxic than the dimethoxy derivative. 
Cc. L. G. 
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1521. Petroleum Sulphonic Acids. New Products for British Industry. Anon. Chem. 
Tr. J., 3.11.44, 115, 459.—A description is given of the methods of production of 
Petroleum Sulphonates at the Manchester Oil Refinery, with the specification of the 
present product (Petromor 276), and of the industrial applications of oil soluble 
sulphonates. 

The sulphonates are derived from the oleum treatment of selected solvent extracted 
raffinates for the production of transformer, technical, and pharmaceutical white oils. 
The treated oil, freed of acid sludge by centrifuging, is neutralized with aqueous soda 
in the presence of industrial methylated spirits. The separated mixture of alcohol, 
water, mineral oil, petroleum sulphonates, and sodium sulphate is treated to remove 
alcohol and salts which can be completely removed. A variety of grades can be 
produced, but at present one utility grade is made containing minimum 50% sodium 
sulphonates and maximum 10% water, the balance being mineral oil. The pro- 
duction of water-soluble sulphonates from acid sludge is also being studied. In- 
dustrial uses for petroleum sulphonates include : manufacture of soluble cutting oils, 
to which they impart anti-corrosion properties, leather and wool oils, wetting agents, 
detergents, and dyeing assistants in the textile industry, polishes, disinfectants, cleans- 
ing materials, printing inks, and paints. Cc. L. G. 


Detonation and Engines. 


1522.* The Electrical Equipment of American Automobiles. (Progress Review.) 
R. M. Critchfield and W. H. Crouse. J. Inst. elec. Engr, 1944, 91 (1), 158-161.— 
The electrical system of the 1942 American car is considered in detail. C. F. M. 


Coal and Shale. 
1523.* Heating Services in a Small House. L.C.C. Rayner. Chem. and Ind., 1944, 


363.—The heating requirements of a small house are reviewed. The use of solid fuel is 
assumed, and modern trends in the development of burning appliances are indicated. 
A short reference is made to the district heating systems adopted in America and 
Russia. T.C. G. T. 


1524. Low-Temperature Distillation Yields of Primary Tar and Light Oil from Coals of 
Various Ranks and Types. W.H. Ode and W. A. Selvig. U.S. Bur. Mines. Report 
of Investigations No. 3748, March 1944.—Yields of primary tar and light oils obtainable 
from various types of coals are important both from the point of view of combustion 
and carbonization. It is generally accepted that the principal cause of smoke produced 
by burning coal is incomplete combustion of tar and light-oil, and that the greater 
the yield of these, the greater is the potential smoke-producing property of the coal. 
As an alternative source of liquid fuels, tar and light-oil obtained by low-temperature 
carbonization of coal are widely used both in England and in Germany. 

This paper gives information on the relation of tar and light-oil yields to analyses of 
samples of coal of various ranks and varieties. Data obtained indicate that yields 
increase regularly with increase in volatile matter of the coal up to about 37%. Above 
this figure the relation of yields to volatile matter is very poor, and in general the volatile 
matter percentage is not a good index when coals of all ranks are considered. If, 
however, the percentage of volatile matter is reduced by an amount equal to 1-3 times 
the oxygen content of the coal, a good correlation with tar and light-oil yields is 
obtained, and the type or variety of coal appears to have little effect on this relation- 
ship. Yields can also be correlated with the hydrogen content of the coal, but in this 
case the type of coal has small but significant effect. Correlation of yields of the 
common-banded (bright) and splint coals with hydrogen content is not quite as good 
as that with the volatile matter reduced by an amount equal to 1-3 times the oxygen 
content. H. B. M. 


1525.* Hydrogenation of Coal. H. H. Storch et al. Industr. Engng Chem., 1944, 36 
(4), 291.—A verbatim report is given of the round table conference on the hydrogena- 
tion of coal held under the auspices of the American Chemical Society. The discussion 
was limited to the fundamental chemistry of the hydrogenation process, and centred 
round the solution of coal in various solvents and the structure of the coal molecules. 

J. W.#H. 
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1526.* The Haplolepide, A New Family of Late Carboniferous Bony Fishes. 1. s. 
Westoll. Bull. Amer. Mus. Nat. Hist., July 1944, 83 (1), 1-121. Bibliography 
of 138 items.—The Haplolepide are a family of small fishes from the Upper Carboni- 
ferous found in (1) cannel coals, Linton, Ohio, and Nyrany, Czechoslovakia; (2) im. 
pure cannel or parrot shales, Newsham, Northumberland, Longton, Staffordshire, 
Cannelton, Pennsylvania ; (3) ironstone nodules, Mazon Creek, Illinois. There are two 
genera Haplolepis Miller (syn. Mecolepis Newberry, Eurylepis Newberry) and Pyrito. 
cephalus Fritsch (syn. Teleopterina Berg.) 

In all cases the beds seem to have been deposited in shallow, stagnant waters, such 
as those of sluggish or abandoned drainage ways of coal swamps. The debris was 
organic (mainly plant). For a picture of the general conditions one may go to G. H. 
Ashley (U.S. Geol. Surv. Bull., 659, 1918) or to T. Hallissy (Proc. Geol. Assoc, 
London, 1939, 50, 330-334). It is specially noticeable that it is only in carbonaceous 
facies that an association of Haplolepide and the Tetrapod groups Aistopoda and 
Nectridia is found. The Haplolepide no doubt formed part of the food of rapacious 
larger fishes and Amphibia, but while Haplolepis corrugata, with small conical teeth, 
may have been able to deal with larve and small invertebrates, the very slender, tiny 
ana low rounded teeth on the bones of the palate of other haplolepids suggest that they 
fed on planktonic life, eggs, young forms, and possible subaerial organisms from the 
margins of the cannel pools—though most of the insects found in such an environment 
to-day have no known representatives in the Carboniferous. 

The physiological environment was a very special one: low oxygenation, high CO, 
content, pH probably <7, so that the very distinctive haplolepid-nectridian-aisto- 
podan assemblage could not have migrated between Bohemia and Ohio by sea. The 
highly vascular auxiliary respiratory structures which seem to have been present in 
Haplolepide would make osmotic regulation alone an insurmountable barrier to marine 
migration. If then distribution of the group was by way of braided streams and 
standing coal swamps, the non-existence of the North Atlantic basin during late 
Carboniferous times must be assumed, as by F. Nopcesa (Quart. J. geol. Soc. Lond., 
1934, 90). 

Other evidence pointing in this direction may be derived from the fact that the 
continental Old Red Sandstone fishes of Europe have remarkable links with Canada 
and Greenland (e.g., the distribution of Phlyctenaspis, Cheirolepis, and Eusthenopteron), 
while in late Carboniferous and early Permian times near relatives of some character- 
istic tetrapods of Texan “ Red Beds ”’ occur also in Europe. 

When the Coal Measures swamps began to disappear, the change appeared in Europe 
north of the Hercynian-Armorican (i.¢e., Variscan sensu lato) front before it affected the 
intermontane basins of France and Bohemia, so that it is not remarkable that stragglers 
of the Nectridia and Aisopoda are found in the Stephanian and early Permian of these 
regions. In North America a few Amphibia (Nectridia such as Crossotelos and 
Diplocaulus) persisted into the true red beds. But there is no evidence that haplole- 
pids survived beyond early Stephanian. The Amphibia, such as Diplocaulus, which 
were contemporaneous with the red beds, were almost certainly semi-aquatic creatures 
able to withstand changes insupportable to Haplolepide. A. L. 


1527.* Benzole Recovery. W. H. Hoffert and G. Claxton. Chem. and Ind., 1944, 
328.—A letter denying implications made by W. D. Scott (c.f. Abstract No. 1505) 
that they have discussed the revocation of hydrocarbon duty and its effect upon 
benzole costs and benzole recovery. 

W. D. Scott, Chem. and Ind., 1944, 351. A letter replying to Hoffert and Claxton 
and agreeing that the latter have not discussed the impact of hydrocarbon duty on 
benzole recovery. F. 


1528. Estimated Consumption of Petroleum Products in the United States After the War. 
C. L. Burrill. Petrol. Tech., July 1944, 7 (4), A.I.M.M.E., Tech. Pub. No. 1730, 1—-13.— 
An attempt has been made to predict the pattern of the consumption of petroleum 
products in the U.S.A. during the period of transition from war to peace, the arguments 
and assumptions being set out in some detail. 
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According to the estimates, the total demand for crude and products which was 
1,594,542,000 bri. in 1941 will reach a peak of 1,748,400,000 brl. in 1944, decline to 
1,540,700,000 bri. in 1946, and reach 1,872,800,000 brl. in 1950. Exports of crude 
and products are expected to decline steadily from 101,027,000 bri. in 1941 to 
46,900,000 brol. in 1950. The domestic demand for gasoline was 670,577,000 bri. 
in 1941, and is estimated at 620,000,000 brl. in 1946 and 850,000 brl. in 1950. The 
demands for residual and distillate fuel oil were respectively 383,339,000 brl. and 
174,034,000 brl. in 1941, while the estimates for 1946 are 353,000,000 brl. and 
190,000,000 brl., and for 1950 413,000,000 brl. and 252,000,000 brl. The kerosine and 
lubricating oil demands were 70,023,000 brl. and 31,400,000 brl., respectively, in 1941, 
with estimates of 72,000,000 brl. and 27,800,000 brl. in 1946 and 80,000,000 brl. and 
35,900,000 brl. in 1950. 

The paper is concerned only with the demand for petroleum products and crude, 
not with the supply necessary to meet the projected demands. In addition to the 
crude oil produced in U.S.A., the total supply of petroleum products available to meet 
requirements includes a substantial amount of natural gasoline and some imports 
of residual fuel cil and heavy crude. Also, it is generally believed that one important 
effect of the substantial construction of catalytic cracking plants during the war will 
be to increase the yields of light products at the expense of the yields of residual fuel 
oil, thereby making it possible to produce the light product requirements with less 
crude oil than would be necessary with the older thermal cracking processes. To the 
extent that these developments are effective, domestic crude-oil requirements will be 
reduced relative to total product requirements, and imports of residual fuel, or heavy 
crude, will be increased. It also follows that the drop in domestic crude-oil require- 
ments from the war-time peak to the post-war low should be greater than the drop 
in demand for crude and products. G. D. H. 
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BOOK REVIEW. 


The Efficient Use of Fuel. 34 Chapters, viii + 807 pp., 303 illustrations. HM. 
Stationery Office. Price 12s. 6d. net; 13s. post free. 


The drive for fuel economy is of major importance to the war effort, and will be 
of equal importance for the reduction of cost of production after the war. The 
progress which the Fuel Efficiency campaign has made has aroused in the minds of 
those engaged in industry a desire to know more of the subject. Lectures, works 
visits, etc., which have been held in all parts of the country under the auspices of 
the Ministry of Fuel and Power, have been attended by some 20,000 engineers, 
works managers, boiler and furnace operatives, and others. The desire has been 
repeatedly expressed at these meetings that an authorjtative textbook should 
be made available containing a permanent record of the subject matter of those 
discussions and lectures. This book, ‘‘ The Efficient Use of Fuel,’’ has now been 
issued as a comprehensive work to meet this need, and has been designed to give 
the whole story of the practice and principles of fuel utilization. In preparing 
it the Fuel Efficiency Committee has had the co-operation of over 200 experts, 
comprising most of the leading authorities on fuel utilization in the country. 

In undertaking this task the committee realized that no single existing textbook 
covers both the fundamental principles and the essential operating features necessary 
to obtain satisfactory results. The result is unique, in that for the first time there 
has been gathered into one volume material for which previously it would have 
been necessary to consult perhaps twenty or more standard books. It is written 
in a form easily understandable, and is equally suitable for students of all ages and 
forthe busy manin the works. The Minister of Fuel and Power in his foreword says : 
** This book, in which has been assembled a very great deal of information not readily 
available, will not only serve the present urgent need, but will be of permanent 
value to all these concerned with the industrial use of fuel.” 

Each of the thirty-four chapters into which the book is divided has been sub. 
mitted for approval or criticism to a panel of experts in that particular branch of 
the subject. The nature and properties of all industrial fuels, solid, liquid, and 
gaseous are discussed, together with the effects of combustion. Information is given 
on such important matters as draught and chimney design, combustion technique, 
air supply and flue-gas composition, clinker formation and prevention. The 
transmission of heat and the calculation of fluid flow are explained at some length ; 
an important section published for the first time is the complete analysis from first 
principles of the flow of gases in a furnace system. Steam production, including 
boiler practice and testing, and steam utilisation are comprehensively treated. 
The measurement of fuels (solid, liquid, and gaseous) and of steam is described, and 
particulars are given of how to make measurements on the works. Six chapters 
are devoted to furnaces, including gas producers, furnace management and technique, 
the application of fuel to special industries, electric furnaces, waste heat boilers, 
and refractory and insulating materials. 

The remainder of the book consists of information on a variety of subjects that 
are of the highest importance in fuel utilization, such as central heating, the technique 
of drying and thermostatic control. Plant used for town gas (such as governors, 
burners, thermostats, valves and meters) is described. Petroleum and its utiliza- 
tion as a fuel and the important subject of graphical heat balances are allotted 
chapters, while others are devoted to instruments, the sampling of solid and gaseous 
fuels, the analysis of coal (in which the meaning of coal analysis is explained simply 
for the practical man). The final chapter discusses the selection of the various fuels 
for industrial purposes. Three short appendices deal with the Fuel Research Board’s 
Coal Survey, with steam tables and with entropy. A. E. D. 
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Canada : 
Athabaska area, 582, 825 
Del Bonita well, 574 
discoveries, 1398 
Eastern, oil possibilities, 1174 
Fort Norman production, 322, 481 
Gaspe well, 1164 
Mackenzie River basin, 851 
Moose River basin, 720 
Norman Wells field, geology and 
development, 1047 
Northern, development possibilities, 
1177 


oil-wells in, 160 

Peace River gas output, 13 

Prince Edward Island wildcat, 576 
production, 170, 332, 479, 567, 932 
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Canada—-cont. 
refineries in, 88, 507 
second deepest wildcat, 1051 
synthetic rubber programme, 
Taber Field, 583, 587, 593 
Turner Valley, 475, 480, 579, 581, 594, 
719, 854, 1089 
Vermilion field, 15, 18, 164a, 584, 719, 
858 
West, oil search, 321, 1149 
wildcat, deep, 328 
Carbon : 
thermal and electrical conductivity, 
1125 
trivalent, 405 
Carbon Black, 912 
density, 300 
recent research, 914 
properties of rubbers using, 1362 
Carbon Dioxide, estimation in air samples, 
1489 


4 
Carbon Disulphide, preparation, 896 
Castor Oil, Nigerian, use as lubricant, 
1359 
Catalysts : 
bead, 13 


boron trifluoride, 247 
hydrogen fluoride, 208 
magnetic susceptibility, 633 
palladium- and platinum-polyvinyl 
alcohol, 396 
Raney nickel, 259 
use in industry, 138 
Centrifugal Separation, 202 
Chemical Industry, coal and oil as basic 
materials for, 919 
China : 
exploration, 580 
geology, 924 
Kansu Field, 849 
Szechuan Province, 927 
Chlorinated Naphthalenes and Dipheny]ls, 
precautions in use, , 905 
Chlornitroparaffins, dielectric constants, 
251 
Chrysene Derivatives : 
preparation by Robinson-Mannich syn- 
thesis, 400 
ultra-violet absorption spectra, 782 
Clinograph, gyroscopic, 172 
Coal : 
gasification of, 654 
carbon and hydrogen in, 276 
hydrogenation, 1525 
liquid fuels and organic chemicals 
from, 1019 
low-temperature distillation, 1524 
oil from, 154, 653 
and smokeless fuel from, 305 
synthetic lubricants from, 306 
Coal Gas : 
determination of benzene and toluene 
in, natural, in West Virginia, 
1119, 1491 
Cold Rolling Mills, oils in, 466 
Colloidal Solutions, rheological proper- 
ties, 288 
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Colombia : 
Barco field, 1163 
completions, 477 
drilling, 1052 
exploration, 590 
new field, 1150 
oil-fields, 161 
roduction, 946, 1086, 1411 
ibu area, 1406 
wildcats, 469, 723, 844, 943 
Combustion, economics of, 622 
Core Oils, preparation, 136 
Coronene, attempted synthesis, 230 
Cracking : 
catalytic, effect on post-war supply of 
fuels, 880, 1429 
catalytic, 367, 614 
eycloversion process, 1315 
fluid catalytic process, 78, 879 
Houdry catalytic unit, 77 
process, 1120 
Latin American Crude Oils, 1223, 
1224, 1432 
processes, (P) 369, (P) 500, (P) 881, 
(P) 1229, (P) 1316, (P) 


catalytic, 1227 
T.C.C. processing, 368 
technology,.79, 80, 193, 194, 195, 196, 
197, 366, 615, 616 
Creosote-Pitch Fuel, development, 155 
Cresols, separation, 4 
Crude Petroleum : 
aviation gasoline content evaluation, 
66 


Colon (Venezuela), cracking of, 1432 
containing dissolved gases, surface 
tension of, 53 
disposal of surplus, 1160 
Eastern Venezuela, cracking of, 1223 
hydrocarbons in lighter fractions of 
some Russian, 1311 
influence of temperature on yield, 1312 
Ishimb, variability of, 1313 
New Mexico, analysis of, 65 
sour, refining of, 199 
Turner Valley, aromatics in, 431 
examination of, 427 
West Texas, refining of, 192 
Western Venezuela, cracking of, 1224 
Cumene : 
density and refractive index, 255 
preparation, 780 
Cyclization Reactions, mechanism of, 
252 
cycloDehydration, aromatic, 786, 791 


Dakota, South : 
drilling, 308, 1050 
stratigraphy near Rapid City, 1045 
test wells, 937 
D.D.T. Synthetic Insecticide, 554, 1017, 
1018, 1365, 1507, 1516, 1519, 1520 
Decahydronaphthalene, hydrogenation- 
cracking of, 1468 
synthesis, 42 


Decyltrimethylammonium _Decanesul- 
a, electrolytic properties, 


catalytic, 781 

Dermatitis, 1023 

Detergent, synthetic, manufacture, etc, 
1509 


1:2:3:4-Dibenzphenanthrone,  syn- 

thesis, 518 
: 3: 4-Dibenzphenanthrene, prepara- 

tion, 532 

p-Dibutylbenzenes, isomeric, prepara- 
tion, 529 

Dibromoethylenes, gaseous, equilibrium, 
519 


Dicyclopentadiene, vapour pressure, 238 
Dielectrics, internal discharges in, 1503 
Diesel Fuels : 

additives for, (P) 1255 

desulphurization, 1319 

ignition accelerators, 1372 

post-war outlook, 1497 

preparation, (P) 899 

removal of oil-insoluble impurities, 

(P) 1255 

2: eh, P-V-T relations, 


Dimothyleycopentane, preparation, 
262 


talytic hydrogenation, 262 
a, properties, 524 
Dimethylacrylic acid, reaction with m- 
xylene, 386 
Diolefins : 
conjugated, 1478 
synthesis from allylic chlorides, 1477 
m-Diphenylbenzene, halogenation, 237 
Dipmeter, 8. P., 36 
Disinfectants, halogenated hydroxy- 
diphenyl methanes, 644 
Dispersions : 
bituminous base, (P) 90: 
oil and water, nth ned (P) 767 
transparent water-in-oil, oleopathic 
hydromicelle, 103 
Deniaiens Republic, drilling, 829, 1417 
Drilling : 
annular space between casing and wall, 
volume determination, (P) 876 
blow-out control, 865, 1187, 1196 
casing bridge, removal from gas-well 
under pressure, 1195 
design, 732 
failure, causes and control, 595 
scraping, 1192 
sealing method, (P) 1426 
selection charts, 1181 
caving and sliding prevention, (P) 1426 
cementing, 596, 734, (P) 876, 956 
core contamination prevention, 1193 
orientation, geometrical, 1296 
coring with reverse circulation, 42, 
1188 
costs, 598, 975 
deep, 41 
water method, 957, 1190 
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Drilling—cont. 

deepest well, 959, 962, 1108, 1109 

depth measurements, 

directional, (P) 189, (P) 498, 740 

elements of, 869 

classification of terms, 
1186 


fluid losses, 867 
formation sealing, (P) 767 
gas detection, (P) 876 
gravelling method, (P) 1426 
Heidelberg field practice, 1293 
hole deepening, 731 
horizontal, 338, 487 
inte — of cable-tool drilling 


mud acid treatment, 337 
mud- ans in Rocky Moun- 
tains, 
new oy in South Arkansas, 1111 
problems of steeply dipping forma- 
tions, 1295 sane 
radioactivity logging, 
reverse 733, 731, 866, 961 
rotaty, in Rocky Mountains, 738 
sealing off porous formations, (P) 1426 
tool qatitien, (P) 189, (P) 498 
tools, stuck, freeing of, 171, (P) 498 
triple completions, 736 
war-time conditions, 173 
well-bore survey, (P) 876 
well-logging, (P) 189, (P) 356, (P) 498, 
(P) 610, (P) 767, (P) 876, 1298, 
(P) 1426 
Gamm ray, 597 
well-surveying, (P) 1426 
wild well control, 735 
workers wage analysis, 812 
Drilling Equipment : 
a.c. rigs, power for, 174 
ball-thrust bearing, (P) 1426 
barge, floating, (P) 610 
bit protectors, (P) 189 
bits, (P) 189, (P) 498, (P) 610, (P) 767, 
(P) 876, (P) 1426 
bridging plug, (P) 876 
caliper, De tric, (P) 876 
casing string eS 1194, (P) 1426 
world’s deepest, 1183 
welded, 739 
well, (P) 498 
catheads, for, (P) 189 
cement retainer, (P) 610 
cementing tools, (P) 189, (P) 498 
collar, composite, (P) 189 
combination-rod safety joint, (P) 356 
coring devices, (P) 189, (P) 356, (P) 
876, (P) 1426 
cutter, drill, (P) 498 
deep well, (P) 1426 
deflecting tool, (P) 876 


derricks, (P) 189, (P) 356, (P) 498, (P) 
610, (P) 767, (P) 876, (P) 1426 

development, 730 

deviation detector, (P) 189, (P) 610 

draw-works,(P) 189, (P) 876, (P) 1426 
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Drilling Equipment—cont. 

fishing rm (P) 498, (P) 1426 

formation testers, valve for, (P) 356 
perforators, (P) 189, (P) 610, (P) 
767, (P) 1426 

hook, (P) 356 

hose- a (P) 189 

hydraulic, (P) 876 


fer. (P) 876 
lly- yt and drive bushing, (P) 610 
lateral bore drilling apparatus, (P) 
498 
leak detector, (P) 356 
liner hanger, (P) 610, (P) 876 
milling cutters, reconditioning, 339 
oil saver and rod stripper, (P) 876 
pipe cutter, (P) 1426 
measurer, (P) 767 
189, (P) 498, (P) 1426 
tongs, (P) 1 
threader, P) 
portable, 489, 960 
pumps, flush, (P) 356 
radiographic and magnetic inspection, 
1297 


rate-of-penetration indicators, (P) 189 

reamer, (P) 189 

rotary, (P) 189, (P) 498 

setting tool, (P) 876 

side-wall corer, (P) 498 

swivel shaft, wear and tear on, 1182 

thread protector, (P) 189 

trip tube, (P) 876 

tubing anchor, (P) 356, (P) 1426 

make-up device, (P) 356 

turbine, (P) 767 

well surveying apparatus, (P) 610, 
(P) 767, (P) 1426 

valves, steam, (P) 189 

— beam rockers, reconditioning, 


(P) 356, (P) 610, (P) 767 
wire lines, reeling unit for, 95 
Drilling Fluids, (P) 189, (P) 498, (P) 610, 
(P) 1426 
detection of salt in, (P) 189 
shallow well completion, 1189 
loss prevention, (P) 767 
non-aqueous, (P) 1426 
treatment, (P) 356, (P) 498 
water-base and oil-base, 1110 
Drilling Muds, (P) 189, (P) 767 
colloidal, for heaving shale, 864, 1191 
conditioning, 868 
ejection control, (P) 189 
salt water, (P) 1426 
screen for, (P) 189 
treatment, (P) 610, (P) 876, (P) 1426 
turbine for, (P) 1426 
Drums, rust-proof lining, 61 
Dry Cleaning Solvents, 649 
Drying Oils, preparation, 807 
Dusts, inert, action on insects, 1021, 1025 


Ecuador : 
developments, 826 
production, 816, 1056 
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Edible Fats, anti-oxidants in, 1498, 1499 
Electron Tube, 635 
Emulsions : 
asphalt, (P) 459 
bituminous, preparation, (P) 903, (P) 
1260 
mineral oil, dehydration, (P) 189 
petroleum, breaking, (P) 189, (P) 498, 
(P) 610, (P) 767, (P) 876, (P) 
1426 


treatment, (P) 767 
water-in-oil, resolution (P) 893a 
Engines : 
aircraft, intake systems for, 652 
diesel, cold-starting tests, 559 
development trends, 639 
exhaust composition, 651 
fuel consumption, 1030 
injection nozzles, 1031 
influence of ozone on performance, 
1371 
gas-turbine, 1271 
internal combustion, causes and effects 
of roughness in, 1370 
oxidation of fuels in induction 
systems, 1369 
military, dust problems, 560 
motion — by high speed photo- 
graphy, 102 29 
oil- -testing, 


Entropy, use in diesel engine applications, 
153 


Equation of State, gases at high pressure, 
223 


Ethane : 
heat capacity, 383 
heat of solution, 269 
Ethylbenzene, fluorine derivatives, 630 
Ethylene, use in wheat storage, 650 
cis- and trans- cis-Eugenol, toxity to 
flies, 1518 
Exploratory Wells, classification, 1152 


Fatty Acids, normal saturated, refractive 
index and densities, 246 
Fibrous Material, asphalt saturant for, 
(P) 552 
Filtration, 621 
Finance, oil companies, 1934-1942, 1374 
Fire Prevention : 
fireproofing of wood, 1456 
training of refinery plant personnel, 
1228 
Fire Risks, industrial, 1455 
Fischer-Tropsch Process, 538, 1445, 1448 
Fischer-Tropsch Water-Gas Synthesis, 
composition of paraffin waxes 
from, 112 
Flooring Composition, preparation, (P) 
1260 


Florida : 
Eastern, new well, 470 
new well, 936 
North, exploration, 566 
South-Western, oil discovery, 314, 697 
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Fluidization, principles and application, 
1250 


Fluorine, use in organic synthesis, 1251 

Fluorobenzene, heat capacity of, 233 

Formic Acid, catalytic reduction by, 435 

Fractionation Processes, application of 
unit operations to, 1002 

Freons, 1251 

Friction, external, between sliding solids, 
118 

Fractional Phenomena, 287 

Friedel-Crafts Reaction, 234, 258 

Fuel Feed, vapour-lock elimination, 556 

Furnace Oils, stability, 284 

Furoic Acid, reaction with tetralin, 241 


Gas Generator, portable, 272 
Gases : 


heat capacity equations, 240 
hydrocarbon, analysis by adsorption 
fractionation, 448 
heat capacities, 443 
spectrometric analysis, 1493 
vertical migration of, 1106 
Gas Oils : 
future réle of, 1357 
Gasoline : 
analysis of, 634 
— octane number variation, 


deculphutization 1319 
high-sulphur, refining, 372 
octane-number improvement by iso- 
merization, 1431 
straight-run, catalytic reforming, 76 
Sunray process, 365 
synthesis, 1003 
by Fisher-Tropsch process, 538 
Gas Wells, drowning and revival, 970 
Geochemical well logging, 1097 
Geophysical Survey : 
deep correlation reflections, 1094 
delta-t velocities, errors, 1101 
depth /lithology /seismic wave velocity, 
relation in Tertiary sandstone and 
shales, 1099 
direct-current prospecting, 1104 
earth-resistivity measurements, em- 
pirical interpretation of, 1422 
electrical prospecting method, 1180 
fluorescent surface surveys, 335, 670 
future of, 1091 
gravity/structure relationship in Nor- 
thern Appalachian area, 1096 
Kansas, Oklahoma, and Missouri zinc 
and lead district, 661 
measurement i use of gamma- 


logs in, 1107 
— potential survey, 39 
off-shore, 1423 
phase shift meter, direct-reading, 1098 
progress, 861, 862 
pro ting effectiveness, 1105 
method, (P) 1426 
reflection seismograph performance, 
954 


refraction prospecting, 1103 
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Geophysical Surve 
sedimentary roc natural potentials 
in, 38 
seismic receptors, 1092 
velocities, San Joaquim Valley, 
California, 1100 
weathering problems, adaption of 
refraction theory, 1092a 
seismograph shooting, accident pre- 
vention, 863 
subsurface correlation, 953 
t-delta-t velocity determination, 1102 
viscosity of shale, 1093 
Wellington Field, Colorado, 1095 
well-logging, electrode spacing in, 37 
Georgia : 
drilling, 482 
south-east, exploration, 566 
Germany : 
oil requirements, 938 


oil 1288 
Graphite, thermal and electrical con- 
ductivity, 1125 
Grignard Reactions, course and mechan- 
ism, 1483 
Gulf Coast, developments, 1130 
Louisiana, exploration, 687 
reflection seismograph performance, 
954 
south-eastern, geological develop- 
ments, 948 
Texas, discoveries, 693 


ae aromatic, kinetics of, 433, 
434 


Hand Coring, orientated, 859 
Hazardous , installation of electric 
plant in, 1335 


Heating Services, domestic, 1523 
Helium, 140 

pryolysis, 426 
bicyclo(2 : \Heptane, preparation, 


1400 
bicyclo(2 : 2 : 1)-2-Heptene, preparation, 
1460 


n-Heptane, surface tension, 267 
Hexa-aryl-ethanes, dissociation of, 227, 
534, 1479 
1:1:3:3:5: 5-Hexamethyl-cyclohexa- 
triol-2 : 4 : 6, rearrangement to 
hexamethylbenzene, 235 
Hexanes, heats of vaporization, 385 
cycloHexane : 
hydrogenation- ——— of, 233, 1468 
thermal data, 260, 53 
5-Hexanoic Acid in — hydrogen 
bromide addition, 411 
cycloHexanols, preparation, 1474 
Hungery, production, 731, 1063 
Hydrocarbon Gases : 
centrifugal compression of, 1239 


‘‘Grain’’ alcohol from, 
555 
viscosity, 1341 


Hy ms : 
formaldehyde derivatives, 
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Hydrocarbons—cont. 
carcinogenic, and synthetic oestrogens, 
1466 


effect of oxygen on fluorescence of, 528 
solubility, of water in, 1249 
high-pressure absorption, 


inn synthesis, 404 
paraffin, catalytic isomerization, 792 
paraffin, correlation of physical pro- 
perties, 1458 
or pew 102 
V-T relationship, 1324 
thermal decomposition, 407 
unsaturated, polarographic study of 
reduction of, 232 
volatile, vapour-pressure chart, 101 
a Acid, anhydrous, handling, 
143 


Hydrogenation : 
catalytic, mechanism, 4 


439 
stereochemistry of, 214, 215, 216, 
217, 218, 219, 220 
—_, catalysis of liquid-phase stage, 
1434 


processes, 370, (P) 1435 
ane -Bond Theory, current trends, 


1464 
Hydrogen Chloride, anhydrous, manu- 
facture, 131 
Hydrogen Fluoride : 
to halo-olefins, 513 
use as condensing agent, 512 


Ignition Temperature Test, 107 
Illinois : 
Lower Ordovician and Cambrian oil 
possibilities, 1145 
Plymouth pool repressuring systems, 
1307 


undiscovered reserves, 852 
water-flooding of oil-sands, 969 
wildcats, 692 
Immersion Heaters, glass, 1490 
Immiscible Liquid application 
of Gibbs phase rule, 8 
Indene, vapour pressure, 238 
India, drilling problems, 955 
Indiana, new fields, 700 
Insecticides, 152, 292, 554, 645, 646, 
647, 803, 804, 805, 915, 1016, 
1017, 1018, 1021, 1025, 1261, 
1265, 1266, 1267, 1365, 1506, 
1507, 1510, 1516, 1518, 1518, 
1520 
tests on synthetic organic compounds, 
1015 
Insulating Oils : 
maintenance, 296 
manufacture and testing, 297 
preparation, (P) 918 
relation to circuit-breaker failures, 295 
Iowa, Forest City Basin, 695 


Kansas : 
discoveries, 694 
Forest City Basin, 695 
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Western, wildcats, 699 
Kerosine 
applications and qualities, 460 
determination of deposit on citrus 
leaves, 1014 
Ketones : 
anhydrous, preparation, 1515 
preparation, 1476 
reaction of ketone with, 226 
Kimmeri Shale Tar : 
diesel oils from, 81i 
hydrogenation, 810 
Kuwait, geophysical survey, 952 


Laboratory Equipment : 

low-hold-up column, 1 

timing clock, 1007 
Lake Erie, gas well, 380 
Lighter Fuels, properties, 1367 
Linear Condensation Polymers, mole- 

cular-weight distribution, 224 
Linseed Oil, drying of, 1024 
Liquefied Petroleum Gases : 
d, 613 
developments, 71 


film by, 265 
pure, viscosity, 999, 1000 
Livestock port, 1 effect of base oils on 


Frio discovery, Vinton field, 329 
North, discoveries, 696 
Lovibond and Saybolt Chromometers, 
correlation of colour measure- 
ments, 449 
Lubricants : 
additives for, (P) 1259, (P) 1501 
aircraft, evaluation of ring-sticking 
properties, 1492 
anti-ring-sticking, (P) 358 
castor oil, 1359 
emulsion, 285 
examination of, 642 
extreme ame, (P) 458 


117 
eee, optical rotation of, 


a. a (P) 458, (P) 547, (P) 902, 
(P) 1013, (P) 1259, (P) 1501 

press tools and wire drawing, 901 

reclamation, (P) 1501 

stabilizers, (P) 1259 

stopcock greases, 544 

synthetic, preparation, 1347 

vegetable oil, 121 

Lubricating Oils : 

additives, (P) 458, (P) 547, (P) 902. 
(P) 1360 

asphaltization tests, 636 

classification, 641 

contamination, deterioration and de- 
composition, 900 

conversion from asphaltic hydro- 
carbons, (P) 1360 

corrosion tester, 543 


Lubricating Oils—coné. 
fluorescence, 104 
heavy duty, 1127, 1256 
oxidation-corrosion test, 109, 290 
physical properties, 119 
preparation, (P) 458, tH 902 
pour-point stability, 120 
purification, (P) 453 
Quaker State plant for, 997 
reclamation, 455 
rock-drill, 123 
synthetic, 546 
testing, (P) 1348 
treated, pour-point stability, 116 
Lubrication : 
boundary, 1012 
friction measurements, use of radio- 
active indicators, 1258 

heat effects in lubricating films, 1257 
industrial problems, 115 
oil aeration, 1358 

engine, 122 

oxidation in relation to, 289 
** oiliness ’’ and surface roughness, 286 
stick-slip process, 545 


Magnesium Carbide, preparation, 408 
Mass Spectra : 
butene-1, 387 
n-propyl chloride, 249 
t-butyl chloride, 249 
isobutylene, 250 
propane, 250 
propylene, 250 
pectrometry, analysis by, 447, 
540, 1008, 1009 
Mercaptan Sulphur, estimation of, 279 
Methallyl Chloride, sulphonation, 402 
Methane, conversion to hydrogen and 
carbon monoxide, 626 
Methane-—Carbon Dioxide System, phase 
equilibria, 891 
Methyl Butadienes, dipole moments, 785 
2-Methyl-buten-l-yne-3, addition of tri- 
phenylmethyl, 401 
Methyl Furoate, reaction with benzene 
and chlorobenzene, 222 
Methyleyclohexane, heat capacity of, 233 
Methyl isoPropenyl Ketone, physical 
constants, 228 
1-Methylnaphthalene, synthesis, 393 
a-Methylnaphthalene, preparation from 
tar-oil, 263 
3-Methylphenanthrene, acetylation and 
succinoylation, 514 
Mexico : 
northern, discovery, 569 
a industry status, 309 
‘oza Rica field, 939 
production, 333, 484, 833, 835 
refineries in, 88 
Tampico area, 846 
Michigan : 
developments, 1138 
production, 684 
—— rocks, Thunder Bay region, 
1039 
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Microdoser,”’ 446 
Middle East : 
American holdings in, 941 
U.S. development scheme, 928 
Mineral Aggregate, coating of, 548 
Mississippi : 
discoveries, 697, 1070 
exploration, 1054 
Heidelberg Field drilling practice, 1293 
Missouri, City Bate 695 
Mixtures : 
benzene-carbon tetrachloride, thermo- 
dynamic functions, 629 
binary, chart for distillation of, 1467 
hydrocarbon, C, volume correction 
factors, 1487 
hydrocarbon, stage separation of, 1337 
oil, rheological properties, 288 
Molecules, Chain, viscosity, 245 
Montana : 
exploration and development, 1083 
Gage field, 1277 
Montan Wax, 304 
Motor Fuels : 
additives, (P) 898, (P) 1254, (P) 1496 
analytical data, fuels sold in U.S., 1375 
anti-knock, (P) 454, (P) 542, (P) 898, 
(P) 1356, (P) 1496 
combustible gases as substitute, 1345 
continuous atuomatic lead blender, 
1355 
gasogenes, 283, 499 on 
high octane, production, 8 
inflammability control, (P) 898 
100 octane, post-war requirements, 
1354 
specific heat in the gaseous state, 
1353 
post-war problems, 1010 
preparation, (P) 454, (P) 542, (P) 898, 
(P) 1011, (P) 1254, (P) 1356, (P) 
1496 


safety, (P) 454, (P) 1356 
search for synthetic, 1252 
supply and demand, 1352 


Naphthalene : 
t-butyl homologues, 631 
dialkylation, 398 
vapour-phase oxidation, catalyst for, 
253 
Naphthalene Derivatives, sulphonation, 


800 
2: synthesis, 
2 


Naphthenates, uses, 149 

Natural Gas : 

analysis, 72 

catalytic dehydrogenation, 1228 
dehydration, 70, 342 
enthalpy-entropy charts for, 1424 
high-pressure, measurement, 67 
hydrate formation in, 1425 
Oriskany, 1428 

post-war supply and demand, 1225 
storage, 768 

utilisation, 1314 
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Natural Gas-Crude Oil Systems, vapour- 
liquid equilibria, 343 343 

Natural Gasoline, use as gas enricher, 68 
Nebraska, Forest City Basin, 695 
Neophy! Chloride, reactions, 526 
New Mexico : 

developments, 1132 

Maljamar Pool extension, 680 
New Zealand : 


exploratory drilling, 474 
production, 592 
wil 


Ni > t, 817 
3: 2- preparation, 292 
Nitro Compounds, aliphatic, acid 
strengths, 521 
Nitroethane : 
dielectric constants, 251 
preparation, 509 
Nitro 
ionization 388 
properties and uses, 281 
recent developments, 282 
toxicity to California Red Scale, 1016 
Nitrotriols, preparation, 409 
Nomographs : 
Dittus-Boelter Equation, 213 
k in Smoker’s Equation for binary 
distillates, 105 
rate-of-flow in natural-gas pipe-lines, 
611 
tangent intersection of pipe-bend, 91 
Nonane and Decane a, w- icarboxylic 
Acids, preparation, 525 
Nova Scotia, test drilling, 845 


isoOctane, p' tion, (P) 898 

Octyltrimethylammonium Octanesul- 
phonate, electrolytic properties, 
414 

Ohio, discoveries, 698 

Oil-Fields : 

xploitation, 606 
oki oma : 


Anadarko Basin, 818 
developments, 1135 
discoveries, 689, 936 


water-fl rojects in, 1373 
West Edmon ells, 741, 1399, 1412 
Olefins : 


aryl, restricted rotation in, 632 
phenylated, addition of metals to, 391 
reaction with sulphur dioxide, 794 
Organic Compounds : 
micro-analysis, 445 
silver vanadate in combustion analy- 
sis of, 277 
Organo-Silicon Compounds, 1512 


Paints, coal tar, 1026 
Paraffin-Chain Quaternary Ammonium 
Salts, electrolytic properties, 413 

n-Paraffin Solutions, viscosity, 268 
Paving Mixtures : 

preparation, (P) 552 

testing, 549 
Peat Fuel, utilization of, 158 


= 
= 
i 
> 
Lowe 


Peat Wax, 304 
Pennsylvania, future oil pools, 1274 
Pentacene Ring System, synthesis, 527 
cycloPentadiene, use in synthesis of 
sterol-like compounds, 425 
cycloPentane : 
preparation, 264 
thermal data, 395 
isoPentane, heat capacity and entropy, 
257 
n-Pentane, viscosity, 442 
cis- and trans-2-Pentene, co-ordination 
of silver ions with, 389 
4-Pentenoic Acid in Hexane, hydrogen 
bromide addition, 411 
Perbenzoic Acid, oxidation of an ethylene 
derivative by, 1472 
Persian Gulf, reserves, 842 
Peru : 
aerial survey, 1162 
drilling, 944, 1166 
production, 478, 1076 
Petroleum : 
analysis by radiation, 1005 
packed, shipment of, 878, 985 
Petroleum Distillates, nitrogen com- 
pounds in, 248 
Petroleum Ether, desulphurization, 1319 
Petroleum Geology : 
Alberta, Moose Mountain, 657 
Anse La Butte dome, Louisiana, 1390 
California, Western Santa Ynez Moun- 
tains, 655 
Carolina Bays, 1385 
China, 924, 927 
core-testing, 659 
Cretaceous system, 668, 669, 670, 671 
Dakota Basin, 663 
economic mineralogy, 1376 
palzontology, 1376 
Florida, 578, 857 
folded beds, calculation of true thick- 
ness, 1142 
Franciscan-Knoxville problem, 664 
Georgia, south, 857 
ground water in Houstan district, 1388 
Gulf Coast, erosion of salt stock, 660 
Haplolepidw, 1526 
Illinois, Lower Ordovician and Cam- 
brian oil possibilities, 1145 
Kansas, Ellis County, 662 
Louisiana, Jennings Field, 1389 
Mexico, eastern, Upper Jurassic land- 
mass, 1036 
Michigan, Thunder Bay region, 1039 
New Mexico, Devonian fauna, 666 
North Texas, Lower Cretaceous Fre- 
dericksburg-Washita boundary, 
1387 
oil reservoir classification, 667 
Palzozoic shales, radioactivity and 
oO ic content, 951 
Peace Creek Field, 471 
Rocky Mountain ion, structural 
conditions for oil accumulation, 


530 a ABSTRACTS SUBJECT INDEX. 


Petroleum Geology—cont. 
salt dome formation, mechanics of, 658 
salt domes, 30 
Siliceous Dockum conglomerates, ori- 

gin, 1042 
stratigraphic type fields, classification 
of reservoir traps, 1038 
units, measurement, 665 
structure diorama, 1291 
Tertiary sediments, Morgan Hill, Cali. 
fornia, 1044 
Texas, Bowers Field, Montague County, 
656 
Central, Jackson County, 168 
Seguin formation, 1041 
Wasson Field geology, 1035 
Michigan, Thunder Bay region, 1039 
Tuscaloosa formation, Gulf Coast 
plain, 1040 
Upper Desmoinesian and Lower Mis- 
sourian rocks in Oklahoma and 
Kansas, 1043 
Wyoming, Big Horn Basin, 165 
Petroleum Industry, war-time changes 
in, 1380 

Petroleum Oils, constitution, 895, 1004 

Petroleum Products : 
butane and pentane in, 106 
use in aircraft, 557 

B-substituted Phenethylamines, prepara- 

tion, 410 
Phenols, substituted, preparation, 917 
1-Phenyl-2-Alkyl-cycloPropanes, action 
of sulphuric acid on, 1484 
Phenyl Group, | : 3-rearrangement, 1470 
9-Pheny]-dodecahydrophenanthrene - | - 
carboxylic Acid, Friedal-Crafts 
reactions, 517 

Pigment Suspensions, rheological pro- 
perties, 288 

Pipe-Lines : 
cathodic protection, 1329 
corrosion, 359 

bacterial, 191 
control, 64, 983 
effects of alternating current, 64 
inhibitor, 360 
fluid flow in, 625 
gas, pressure drop calculation, 75 
Magnolia, anti-corrosion measures, 877 
mechanical couplings for, 982 
natural gas, flow equations for, 62 
war emergency, post-war conversion 
to natural gas, 1427 
Piperylene, geometric isomers, 420 
Pipes : 


energy and momentum correction 
factors for flow in, 382 
high pressure, internal insulation, 358 
incompressible versus compressible flow 
in, 1226 
Saran plastic, 126 
Pirylene, constitution, 243, 244 
Plastics : 
alkyl, physical properties, 1364 
analytical aspects, 1269 
preparation from petroleum, 136 
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Plastics—coné. 
raw materials for, 1022 
uses for insulation, 303 
Plastics Industry, developments, 1366, 
1504 


es ~ Tis use as cable insulator, 
126 


Poly a molecular weights and 
intrinsic viscosities, 256 
Polyisopropylbenzenes, 39 
acetylation, 799 
bromo derivatives, 798 
carboxylic acids, 798 
chlorosulphonation, 797 
nitration, 796 
nitriles, 798 
preparation and properties, 394 
Polyvinyl Chloride, rheological proper- 
ties, 1469 
Polymerization Reactions, kinetics, 415, 
416, 1482 
Polymerization, chemistry of, 1346 
gaseous olefin hydrocarbons, 1317 
remote control codimer unit, 617 
Polystyrene Fractions, osmotic and vis- 
cosity measurements, 1342 
Polyviny]! Alcohol : 
chemistry and applications, 909 
end-group structure, 536 
isoPrene, Copolymers, structure, 908 
Prince Edward Island, drilling, 472 
Production : 
abandoned wells, sealing off, 59 
air injection, 1112 
cased-off oil location, 765 
easing perforations, effect on pro- 
ductivity, 44 
clogging prevention, (P) 1426 
completions, dual, 604, 1197 
triple-zone, 181 
method, (P) 498 
conductor pipe spacing, 180 
co- —— engineering committees, 


core 493 
corrosion in gas and condensate wells, 
1117 


cycling operations, 492 

distillate well problems, 55 

effect of pre-perforated liners on, 
966 


electrolytic corrosion, 748 

flow calculation, 349, 978, (P) 1426 

flowing wells, 1210 

fractionation and other vaporization 
problems, application of unit 
problems, to, 1198 

Frio formation, analysis of water from, 
1302 


gas injection, 1299 
life, 757, 1300 
pilot controlled, 973 

-sands, exclusion of water from, 
1201 

gravel packing, 744 

gravity , 341 

hydrocarbon recovery, (P) 1426 


Production—cont. 
interstitial ity of sand re- 
— statistical approach to, 


material-balance equations, 753, 964 
micro-organisms in water, 673 
multi-zone, 752 
oil reservoir calculations, 976 
well capacities, 45 
oil-field, remedial work, 47 
orifice buttons, 1310 
removal, 871, 1308 
pipe recovery, (P) 876 
plugging, plastic, 601 
selective, 1215 
polished-rod acceleration, correlation 
with well-load, 605 
ity determination, (P) 876, 1206 
of solids, measurement, (P) 189 
pressure maintenance, (P) 767, 759, 
870 
pumping, deep sucker-rod, 1116 
hydraulic, 1113, 1118 
hydraulic, paraffin removal in, 1114 


need for counterbalancing, 178 
problems, 761, 763, 766, 872 
units, installation calculation, 743 
units, peak-power requirements, 747 
ae extraction, 50 
re-designing, 762 
repressuring, 344, 1307, 1199 
reservoir control, co-operative, 496 
efficiency, 745, 749 
rformance analysis, 46, 608, 672, 
980, 1207, 1217 
physical properties, 977 
review of, 742 
role of capillarity in, 175 
salt-water disposal, 52, 1115, 1306 
disposal flow chart for, 968 
saturation determination, 874 
secondary recovery, 345, 348, 352, 353, 
354, 494, 495, 497, 603, 609, 746, 
754, 974, 1211 
réle of connate water in, 1212 
selective plugging, 1202 
shallow sands, 163 
siliceous strata, increases production 
from, (P) 356 
Smackover limestone, reservoir be- 
haviour, 1301 
sucker-rod failure, 51 
fatigue, 49 
string proportions, 1309 
torque analysis, 875 
tubing perforation, 490 
use of abandoned wells as induction 
centres, 873 
water-coning, 48, 965 
control, (P) 189, 965, 1214 
entry location, (P) 498 
flooding, 57, 750, 764, 969, 979 
injection, 346, 351 
sands, plugging-off, (P) 356 
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diameter determination, 971 
head pressure reduction, 607 
spacing, 745, 749, 751, 963, 967, 972, 


mt. (P) 189, (P) 610 (P) 767 
Wertz Field, pressure maintenance, 
600 


worker’s wage analysis, 812 
Production Equipment : 
backside pumping installations, 760 
bailer, sand, (P) 356, (P) 498 
bore-cleaner, (P) 610 
bottom-hole chokes, 177 
regulator, (P) 1426 
cathead cooler, (P) 356 
circulation valve, (P) 189 
completion fluid, (P) 876 
controlling device, (P) 356 
cord, explosive, 179 
corrosion of in high pressure wells, 
1203, 1218 
counterbalance, pneumatic, (P) 767 
drivehead, (P) 1426 
electric heater for wells, (P) 356 
log headings, standardization, 347 
float-valve, (P) 189 
flow device, (P) 1426 
meter, (P) 498, (P) 1426 
starting apparatus, (P) 767 
intermittors, (P) 189, (P) 767, (P) 1426 
jack, (P) 876 
er-ranger, (P) 189 
shut-off equipment, 1221 
leakage — of, (P) 498 
oil treater, 
(P) 610, (P) 767, (P) 


device, (P) 498 
perforation cleaner, (P) 876 
perforator, (P) 876, (P) 1426 
plug-backs, plastic, 184 
prime movers, selection of, 350 
pumping equipment, prime movers, 


rod-lines, 755 
selection, 355 
speed reducers, 185 
surface, 491 me 
pump-plungers, size selection, 56 
pump-pressure equalizer, (P) 876 
rod shield, (P) 610 
pumps, (P) 189, (P) 498, (P) 610, (P) 
767, (P) 876, (P) 1426 
separators for, (P) 1426 
sucker-rod, 176, 183 
rod-line equipment, installation, 758 
scraper, (P) 876 
screen cleaner, (P) 498 
screens, (P) 498, (P) 767, (P) 1426 
deep well, (P) 189, (P) 876 
recovery apparatus, (P) 
1426 
servicing mast, (P) 498 
sucker-rod stripper, (P) 189 
treating apparatus, (P) 189 


Production—cont. 
trip device, (P) 189 
determination, 
12 


valves, (P) 356, (P) 767 
well head, (P) 610 
packer, (P) 189, (P) 356, (P) 610, 
(P) 876 
tester, (P) 610, (P)1426 
treatment equipment, (P) 1426 
Propane : 
fluorinated derivatives, 793 
heat capacity, 383 
of solution, 269 
cycloPropane Systems, conjugation in, 
1473 


isoPropanol, peroxides in, 270 
Prospecting, soil analysis for, 1179 
Pyrethrin Concentrates, products formed 
in storage, 152 
Pyrethrum Insecticides : 
activated, 646, 647, 915, 1027 
aerosol, 645, 1261 
biological evaluation, 803, 804 
chemistry and applications, 
1506 


testing, 1510 
toxicity, in oil and aqueous media, 805 
Pyridene, synthesis, 392 


Quener Liquid Systems, tie lines in, 
8 
Quenching Oils, mineral, 141 


Rates of Reaction, measurement, 535 
Refineries : 
Bayway, crude pipe- -still at, 884 
hazardous areas ‘ling 1335 
Houston, cye pent, 887 
Quaker State Oil fining Corp., 
lubricating oil plant, 997 
small, problems of, 1334 
Sun Oil at Marcus Hook, 769, 776, 
777, 778, 779 
United States, Canada and Mexico, 88, 
888 
Refinery Engineering, 1241, 1243, 1245, 
1247, 1338, 1339, 1444, 1445, 1448, 
1449, 1451, 1452, 1453, 1495 
Refinery Gas, surplus, reforming, 363 
Refinery Plant : 
automatic controllers, 100 
catalyst screener, 1246 
caustic embrittlement in boilers, 1437 
cleaning problems, 992 
codimer 619 
-_ ressors, 623, 991 
enser design, 1441 
contianeus reactor design, 201, 293, 
204 
corrosion in, 1122, 1240 
resisting alloys, 206, 1240 
effect of sulphur on, 772 
electronic controls, 94 
elevated towers, foundations for, 989. 
fluid catalytic cracking, 774, 775, 776 
fractionating plant, 505 


Production—cont. 
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Refinery Plant—cont. 
furnace efficiency, 501 
gate valves, 97 
heat exchanger surface, 83 
high vacuum measurement, 211 


integrated cycling units, 373 
materials for ydrous hydrofluoric 
acid, 209 


motor starters, 1325 
100 octane gasoline, 375, 378, 773, 1123 
packing materials, 771 
pipe-stills, 205 
pressure vessels, linings for stainless 
steel, 210 
welded, test pressure and safe 
dimensions, 1323 
pumps, centrifugal, 624 
high vacuum, 207 
positive displacement and centri- 
fugal, 132 
rotary, refinery application, 82, 95 
stack and tower foundation design, 92 
tube cleaners 
tubes and tube headers, rebuilding, 
377 
ur recovery systems, 1242 
wdiog cable, storage reels for, 990 
welded vessels, test pressures, 502 
Wiggins Piston-Balloon tank, 1242 
Refining : 
absorption factor, 379 
acidic organic compounds removal, 
(P) 889 
acid-treated oils, corrosion-reduction, 
(P) 381 
bauxite uses, 885, 1326, 1327 
colour removal, (P) 381, (P) 889 
contact filtration, 84 
cooling water analysis, 1330 
dessicants, activated bauxite, 200 
eddy diffusion, 1440 
emulsion treatment, (P) 381 
exchanger size selection, 883 
filtration data analysis, 1442 
fluorine compound removal, (P) 381 
Girbotol process, extension to liquid 
hydrocarbons, 1121 
gum inhibition, (P) 381 
gum, resin, etc., removal, (P) 1340 
heat transfer, 618, 1231, 1232, 1233, 
1234, 1235, 1237, 1241, 1243, 1245, 
1247. 
coefficients for condensers, 85 
film coefficients, 1338, 1339, 1443, 
1444, 1447, 1495 
high-sulphur gasolines, 372 
Houdry process, use of gas turbines 
in, 1321 
hydrogen sulphide detection, 1439 
liquid-phase cracked gasolines, treat- 
ment with zinc chloride, 90 
Mercapsol process, 995 
mercaptan removal, (P) 508, (P) 889, 
993, 995, (P) 998, 1328, (P) 1454 
pressure-drop data for flow thro 


beds of ular adsorbents, 1336 
in heat onchange, 1449, 1451, 1452 
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Refining—cont. 

processes, (P) 381, 503, (P) 889, (P) 
998, (P) 1248 

specific heat charts, 1453 

stage separation of mixtures, 1337 

sulphur removal, 89, 374, (P) 381, 886, 
(P) 1248, (P) 1259, 1319, 1320, 
1328, (P) 1340, (P) 1454 

catalytic, 212 
superfractionating, 98 
(P) '381, (P) 889, (P) 


Tannin solutizer 886, 1244 
terminol 
thiophenol elimination, 988 
toluene separation, (P) 381 
Unisol separation, 994 
waste gas combustion, 73 
water treating, 86, 87, 99, 1438 
wax se) tion, (P) 889, (P) 1248 
zine Pe oride treatment of cracked oil, 
8 


Reforming, thermal, 1430 
Refractometer, Abbe, 541 
Residues, aromatic petroleum, vulcaniza- 
tion of, 910 
Resins, synthetic, dermatitis from, 1023 
development trend, 1505 
1943 production, 1513 
Ring and Ball Test, rapid, 275 
Drills, lubricants for, 123 
Rocky Mountains : 
discoveries, 686, 1140 
Elk Basin, 166 
mud-conditioning, 488 
rotary drilling hazards reduction, 340 
Rubber : 
conductivity, 907 
linking with phenol-f Idehyde 
resins, 437 
Rumania, drilling, 476 


Sampling, portable gas aspirator, 1488 
Santo Domingo, drilling, 1151 
Saudi Arabia, development, 928 
Sewage Sludge : 
production and use of co from, 74 
recovery of grease from, | 
Shaker, vibratory, 271 
Shale Oil, 1032 
Sludge : 
acid, use for production of HCl], 151 
flow-friction data, 620 
Smokemeter, improved Penn State, 114 
Soaps, anhydrous sodium, physical states, 
429, 430 
Solubility Curves, line co-ordinate repre- 
sentation, 892 
Solvents : 
physical proper- 
ties, 4 
mixed, pressures, 1481 
petroleum, 301, 806 
South America, oil areas, 856 
Spectrometric Analysis, 1493, 1494 
Spekker Photo-Electric Absorptiometer, 
phenol estimation by, 274 
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Spindle Oils, Venezuelan, carcinogenic 
material in, 456 


Steam-Carbon Reaction, mechanism, 
522 
Storage Tanks : 
concrete, 984 
evaporation from, 60 
prevention, (P) 189, 981 
floating roof, roof-seal, (P) 189 
side wall for, (P) 189 
supporting structure, (P) 189 
horizontal, calculation of fractional 
contents, 357 
ring girders for, 1331 
vapour loss calculation, 1332 
recovery, 190 
space elimination, 1447 
volatile liquid, 1450 


igh temperature, 1363 
manufacture, 142, 911 
polymerization, 403, 1343, 1344 
vapour pressure, 238 
Styrene rivative, optically active, 
synthesis, 1482 
Sulphonates, preparation and descrip- 
tion, 412, 1521 
Sulphur, estimation in light petroleum 
fractions, 1349 
Sulphur Compounds : 
hydrogenation, 261 
259 
c, removal, 198 
Surface- Active Agents : 
industrial applications 1517 
Switchgear Oi 
Synthetic Oils, German processes, 452 
Synthetic Rubber : 
acrylonitrile manufacture for Buna-S, 
1263 
Buna-S plant, 1262 
styrene for, 145 
butyl, production, 298 
Californian plant, 1351 
Canadian programme, 463 
conductivity, 907 
development, 129 
effect of aviation line on low 
temperature flexibility, 1511 
elasticity tester, 461 
flex life and crystallization, 465 
manufacture at Institute, 146 
manufacturing capacity, 144 
production, 133 
of hydrocarbons for, 110 
refinery conversion projects, 128 
utilization in oil industry, 464 
utilities involved in manufacture, 


St 


134 
Synthetics, patent literature, 451 


Tankers, cleaning and gas freeing, 1222 
Tar, viscosity control, 278 
Tar Emulsions, hydrogen-ion concentra- 
tion, 539 
Tar ws use as building materials, 
033 
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Teepol,”’ 1509 

Tennessee : 
Central, structure of, 1386 
oil and gas ibilities, 1285 


Ternary Distillation Problems, graphical 
solution, 1462 
Test Engines : 
correlation of results from, a. 
Gulf Oil Corporation design, 640 
1:2: 9: 10-Tetramethylanthracene syn- 


thesis, 787 
2-Substituted-5 : 6 : 7 : 8-tetrahydronaph- 
thalene a catalytic de- 
hydrogenation, 42 
Taxes 
Alta Mesa field, 483 
Emblar Field geology, 1037 
Hildreth Field, 317 
Galveston Bay disco » 727 
Lake Creek triple completion, 54 
production, 708 
triple-zone completion, 181 
Wasson Field geology, 1035 
Texas, East : 
developments, 1134, 1158 
New Hope Field, 682 
Water injection, 182 
Texas, North : 
developments, 1133 
Texas, South : 
developments, 1131 
Texas, North Central : 
discoveries, 690 
Texas, South-West: 
extensions, 681 
Texas, West Central : 
discoveries, 691, 1133 
Texas, West : 
deep drilling, 41, 959 
developments, 1132 
Ellenburger Fields, 935 
Permian Panhandle, 679 
Thermoplastic Polymers, Softening of, 
1001 


Thixotropy, effect on plasticity measure- 
ments, 1124 
Toluene : 
heat capacity of, 233 
metalation, 515 
preparation, 743, 1020 
vapour-phase nitration, 795 
Transformer Oils, 294 
1: 1:1: -Trifluoroethane, thermal data, 
entropy and vapour pressure, 


1471 

Trimethylethylene and cycloHexane Mix- 
tures, co-ordination of silver ions 
with, 390 

2:3: 4- Trimethylpentane, pressure— 
vu ature 


510 
Triptane, commercial 
Triptycene (9, 10- 


uction, 148 
-benzeno-anthra- 


cene), properties, 242 
Turkey, oil discovery, 1165 
Tygon, 


applications, 
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wr States, see also separate States : 
Ap hian area developments, 1139 
completions, 10, 34, 35, 325, 327, 334, 
485, 486, 567, 572, 589, 701, 703, 
705, 713, 725, 729, 815, 819, 822, 
823, 824, 828, 834, 837, 850, 855, 
860, 925, 926, 934, 945, 947, 949, 
1048, 1049, 1053, 1055, 1058, 1061, 
1062, 1064, 1065, 1067, 1068, 1069, 
1072, 1077, 1079, 1082, 1084, 
1085, 1088, 1154, 1156, 1157, 
1161, 1167, 1168, 1172, 1173, 
1178, 1273, 1276, 1278, 1279, 
1281, 1284, 1286, 1287, 1289, 
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SULPHUR BY THE LAMP METHOD 
(Using Fast-Burning Lamp) 
1.P.—107/45 (Tentative) 


SCOPE 

1. (a) These methods are suitable for the determination of the 
total sulphur content of petroleum products such as gases, liquefiable 
gases, light distillates, kerosines, and gas oils. Gas oils require 
dilution with a volatile combustible solvent of known low-sulphur 
content. The method can also-be applied to combustible materials 
not of petroleum origin, but coming within the volatility range 
covered by the above petroleum products. ; 


Nore 1.—The method has the following advantages: 

i) The lamp specified for use with liquid products ena samples 

(ii) The lamp facilitates the combustion of highly aromatic materials 
without smoking. In exceptional cases a small amount of aromatic free 
diluent of known low sulphur content may be required. 

(iii) Provision is made for carrying out the combustion in purified air. 

(iv) Sulphur present as carbon disulphide can be estimated satisfactorily. 

(6) The test solutions from the absorber can be examined b 
volumetric, gravimetric or turbidimetric methods according to mtn | 
These are designated A, B and C respectively. 

(c) The results obtained by the volumetric method (A) are slightly 
high, owing to formation of nitric acid during combustion. For 
petroleum products, the error is usually of the order of 0-01 per 
cent. sulphur, but it varies with the nature of the sample and the 
conditions of burning. The results obtained by the gravimetric 
method (B) and the turbidimetric method (C) are not affected by 
nitric acid formation, and are thus more accurate. Method B 
is suitable for sulphur contents down to 0-001 per cent., and Method 
C for sulphur contents down to 0-0001 per cent. Method C 
has a normal upper limit of 0-005 per cent. sulphur, but this can be 
considerably extended by burning small quantities of sample or by 
working with aliquot portions of the test solutions. 


APPARATUS 

2. The apparatus (Fig. 1) shall consist of the following: 

(a) Burner for Gases, of heat-resistant glass and of the form and 
dimensions shown in Fig. 2. 

(b) Lamp for Liquids, of heat-resistant glass and of the form 
and dimensions shown in Fig. 3. 

(c) Chimney, of heat-resistant glass and of the form and dimensions 
shown in Fig. 4. The neck of the chimney is fitted with two inlets 
for secondary air, and with a water-jacketed outlet (see Note 2). 


Note 2.—The upper rubber stopper (see Fig. 4), which should be at least 
15 mm. from the upper bend of the chimney, is fitted before the water-jacket is 
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added. The lower end of the outlet tube is bent when the water-jacket is in 
position and the lower rubber stopper is then fitted. 
Alternatively, sealed glass joints may be used instead of rubber stoppers. 


(d) Absorber, of chemically resistant glass and of the form and 
dimensions shown in Fig. 5, packed to a depth of 120 mm. with 
chemically resistant glass beads of 46 mm. diameter, supported on a 
perforated porcelain filter plate of approximately 20 mm. diameter. 
The drainage tube at the bottom of the absorber shall be closed by a 
screw clip on a short length of rubber tubing. 


+ 
0.5mm. 


i Approx 5.0mm 


Approx.50mm. 
80mm. 10mm. A | 
Primary Air 
25mm. 5mm: 
' 
+5mm. ' 
Fic. 2. 
‘ BURNER FOR GASES. 


(e) Drechsel Bottle, of 125-200 ml. capacity, coupled to the 
absorber as shown in Fig. 5. 

({) Flowmeter, to measure the air consumption of the apparatus. 
The design is optional, but the capillary type shown in Fig. 1, using 
light oil, is suitable. A capillary diameter of approximately 1 mm. 
and length 10 cm. is recommended. The calibration range should 
be 1-5 litres of air per minute with a scale which is marked at 
intervals of not less than 0-5 litre/minute, and which can be read 
accurately by interpolation to the nearest 0-1 litre/minute. Only a 
small error is introduced by measuring the gases after combustion 
instead of before, and it is convenient to instal the flowmeter at the 


= 


40 SULPHUR BY THE LAMP METHOD (I.P.—107/45) 


discharge end of the absorbing system (see Fig. 1). A bottle 
containing lump calcium chloride is inserted between the Drechsel 
battle and flowmeter in order to remove excess moisture from the 
gases entering the flowmeter. 


7 mm. ext. diam. 
6-10 mm. 
10-18 mm. 


approx. 40 mm. 
14-18 mm. 
, . 12mm. 
The central wick tube is rounded off to form the slight constriction at N after 
the edges have been “ trued.” : 
The two parts of the wick tube must be in line and there must be no con- 
Striction at the joint with the main ay Ad the lamp. 
There must be no bulge at the joint X. 


(g) Electric Blank.—An electric heater which may be corked into a 
chimney, in place of a lamp burning sulphur-free material for the 
blank test, is shown in Fig. 6. The details of design are optional, 
but shall be such that when the current is adjusted to give a dissipa- 
— — approximately 110 watts, the elements will glow at a medium 
r eat. 
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The recommended form consists of two elements of -inch 
diameter porcelain sleeves wrapped with asbestos paper and wound 
closely with No. 34 S.W.G. nichrome wire, suspended from a 
heat-resistant glass rod, by wires passing through the porcelain 
sleeves. Connections to the elements, which may be in series 
or in parallel, according to the voltage available, are brought in 
through heat-resistant glass tubes passing through a cork which 
fits the chimney. These tubes are plugged with asbestos and sealed 
with de Khotinski cement. 


140-160 mm. 
19-5—20-5 mm. 
18-22 mm. 

15-25 mm. 

5-15 mm. 

9 mm. ext. diam. 


A 
B 
Cc 
D 
E 
F 


(h) Rubber Band, of approximately 14 inch diameter and 1} inch 
length to seal the cork joint between the chimney and the lamp. 

(i) Cotton Wicking.—Clean unused cotton wicking, ae 
about 5-6 mg. per cm., of the type and quality usually sold as 
13s/14 ends, scoured, and bleached. 

(j) Air Supply.—A supply of air, free from serious contamination 
with sulphurous impurities and under a steady pressure of approxi- 
mately 2 inches of mercury. 

A higher degree of freedom from sulphurous impurities is required 
for Method C than for Methods Aand B. For Method C the weight 
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of sulphur found in the blank test, due to the air, must be less than 
0-2 mg. and preferably less than 0-1 mg. Some of the sulphur 
found in the blank test originates from the reagents and distilled 


> 
--+-4 
Perforated G 
Porcelain ---8=- 
Plate. = 
Screw Clip if 
Rubber Tube; 
' L 
Fic. 5. 
ABSORBER SYSTEM. 
‘ 300 mm H 25 mm. 
B 120 mm I 35 mm. 
ec 20 mm J 25 mm, 
D 140 mm. K ony 
: 30 mm. L 30 mm. 
F 140 mm M 25 mm. 
G 25 mm. 


water, and an allowance should be made for this when assessing the 
pany of the air supply. For Method A, the air supply must also 

free from acid fumes or materials which will form strong acids 
in the apparatus, e.g., carbon tetrachloride fumes. 
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If the air has been purified (Note 3) by scrubbing with aqueous 
reagents, steps must be taken to remove excessive humidity which 
might lead to difficulty in regulating the lamps, owing to the condensa- 
tion of drops of water in the rubber tubing where it is constricted by 


3 
3 


Fic. 6. 
ELECTRIC BLANK. 


screw clips. This may be achieved by passing the air through a 
coil = tubing immersed in ice, followed by a small separating 
vessel. 


Norte 3.—The ure to be adopted for air purification depends on the 
location of the laboratory. In residential districts, simple scrubbing in a con- 
tinuous washer with constantly replaced tap-water provides an adequate degree 
of purification. In industrial districts, it may be necessary to use | per cent. 
aqueous caustic soda or stronger reagents. Treatment with concentrated sul- 
phuric acid, followed + fhe alkali wash and passage over activated charcoal, has 
proved successful in difficult cases. Bottled oxygen blended with bottled nitrogen 
or carbon dioxide provides an atmosphere of low, though not negligible, sulphur 
content. If bottled gas is used, a low-pressure reservoir, such as two 15-litre 
aspirator bottles coupled to form a water displacement gas-holder, is usually 
required in addition to constant pressure discharge valves on the cylinders. 
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PREPARATION AND ASSEMBLY OF APPARATUS 


3. (a) General. Wash the chimney, absorber, Drechsel bottle, 
and connecting tube with distilled water. Assemble the apparatus 
as shown in Fig. 1, making the connections between the chimney, 
absorber, etc., with rubber tubing. Connect the air manifold to 
the lamps and chimneys by means of 3%-inch bore rubber tubing, 
and control the primary and secondary air independently by means 
of screw clips. Divide the secondary air connection by means of 
a tee-piece after the screw clip, so that the two diametrically 
Opposite openings at the base of the chimney are connected to the 
tee-piece. 

Connect the jacket on the outlet tube from the chimney to a 
supply of tap water. 

Norte 4.—Safety Wa . When burning les, surround the chimne 
with a safety to the operator ie chimney bursts 
the accidental ignition of an explosive mixture. 

(6) Preparation of Burner for Gas Samples. Tie a number of 
lengths of new cotton wicking (usually five) in the centre with an 
extra length of wick. Pull the bundle (A, Fig. 2) by means of the 
extra length (B, Fig. 2) into the burner. Comb the strands of wick 
parallel before pulling them into the burner, and trim the bundle 
square. The bundle of wick should be sufficiently tight to resist 
the flow of gas through the burner, in order to prevent the flame 
from fluctuating or being extinguished by variations of pressure in 
the chimney caused by the bubbling in the absorber. Connect the 
burner with the source of gas by means of rubber tubing. 

(c) Preparation of Lamp for Liquid Samples. Prepare a bundle of 
wick by winding three turns of wick round a former consisting of a 
strip of wood or cardboard approximately 170 mm. long. Remove 
the wick from the former without unwinding it or cutting through 
the loops, and insert the resulting six lengths into the reservoir of the 
lamp through the filling tube. Pull the wick up into the wick tube 
by means of a hooked wire so that 30 or 40 mm. project from thé 
top. Cut through the loops and comb the threads out parallel 
with any suitable instrument, e.g., forceps. Draw the wick back 
into the wick tube and trim off level with the top. Push any wick 
extruding from the filling tube into the reservoir. In some cases it 
may be necessary to use more or less than six lengths of wicking. 

If isopentane or other very volatile material is to be burned, 
pull or tap the wick down to within 5-10 mm. of the division in the 
wick tube, and plug the wick tube above this level with a buadle of 
wick about 10 mm. long, and consisting of 10 or 12 lengths of wick 
similar to that in the burner for gas samples. Generally, it should 
not be pushed down so far as to touch the main wick. 


LIGHTING AND CONTROL OF THE BURNERS AND LAMPS 


4. (a) Insert the burners or lamps for a batch of tests together 
with the lamp or electric heater being used for the blank test into the 
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chimneys and turn the secondary air on to give a volume of 
approximately 2 litres/minute per lamp. (Note 5.) Do not turn 
on the primary air. Remove each burner or lamp in turn from the 
chimney, light and replace it. If several are removed at the same 
time there may be an excessive drop in pressure in the air manifold. 

(6) In th¢case of the burner, turn on the gas and ignite it. Turn 
on the primary air and, after making any necessary adjustments to 
the gas and primary air, re-insert the burner into the chimney while 
temporarily restricting the secondary air. Readjust the flame if 
necessary by regulating the gas and air supplies. 

(c) In the case of the lamp, turn on the primary air and light the 
re lowering the wick if necessary by tapping the lamp. Replace 
the lamp in the chimney while temporarily restricting the secondary 
air. Roll the rubber band down over the cork joint. Make any 
necessary further adjustment to the flame while the lamp is in the 
chimney by tapping the lamp to lower the wick and by regulating 
the primary and secondary air supplies. 

@ When all the burners or lamps have been lighted, adjust the 
total quantity of air supplied to each burner or lamp, including the 
blank, so that each receives the same amount as that requiring the 
greatest quantity. 

(e) After a lamp has burned for a few minutes and the initial 
surplus liquid in the wick consumed, it may be necessary to raise , 
the wick a little with forceps to restore the flame to its original 
size. The wick in the gas burner should not need adjustment pro- 
vided that it has been correctly fitted. 

({) Liquefied gas samples should be drawn from below the liquid 
level in the sample container and allowed to evaporate in the con- 
nections leading to the burner. If there is no bottom connection, 
invert the sample container. A rubber bulb, such as a small football 
bladder, contained in a net bag, slightly compressed by a weight, 
may be connected into the sample line to the burner to ensure a steady 
pressure from such sample containers and also from gas samples 
which are being measured with a bellows-type meter. 

(g) To prevent blow-back of gas sample into the air manifold the 
primary air connections to all gas burners must be made through a 
Drechsel bottle containing a little distilled water. 

Nore 5.—The total air requirement per lamp varies with the type of fuel and 
the rate of burning. It is usually 2-0—2-5 litres/minute. The quantity of pri- 
mary air also varies with the type of fuel and is of the order 0-1-0-3 litres/minute, 
but is not measured separately. If the correct quantities of primary and second- 
ary air are used and the wick properly trimmed, the flame will be steady and 
will burn without smoking. Poor trimming or excessive pri air will cause 
the flame to be irregular and pierced by a jet of primary air. latter con- 
dition must be avoided as it results in incomplete combustion of the sample. 


QUANTITY AND MEASUREMENT OF SAMPLE 


5. (@) Quantity. The amount of sample required depends on 
the sulphur content, but normally use not less than the following 
amounts : 
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Product. Quantity. 
Volatile liquids and kerosines . . 


In the case of materials with a sulphur content of 0-005 per cent. or 
less, which are being tested by Method C, the above quantities 
should be doubled. 

(6) Gases and Liquefied Gases. Gases and liquefied gases 
may be measured by weighing the sample container before and after 
burning the gas, or by the use of a dry gas meter in the case of 
gas samples. 


(c) Volatile Liquids and Kerosines. (Notes 6 and 7.) Volatile 
liquids and kerosines may be measured by volume. Alternatively, 
the sample may be weighed into the lamp, burned to dryness, and 
the last traces removed from the wick by burning 2 ml. of alcohol 
or sulphur-free petroleum product. 


Nore 6.—Samples containing Tetraethyl Lead. For Methods B and C, first 
free the sample from T.E.L. by vigorous agitation at room temperature with 
one-fifth of its volume of 38-40 per cent. wt./wt. hydrochloric acid for 1 hour. 
Separate the acid and wash the sample with distilled water till free from acid. 
Ascertain whether removal of T.E.L. is complete by testing a small portion of 
the acid-washed sample with bromine in carbon tetrachloride. 


Note 7.—Samples containing Gummy Material. Deposition of gum on the 
wick can be prevented or reduced by diluting the sample with sec.-butyl 
alcohol and, after burning to dryness, burning 2 ml. of sec.-butyl alcohol 
to clear the wick. Burn the sulphur in any char formed from gummy samples 
by raising the wick at the end of the combustion, using sufficient primary air 
to burn the top portion of wick. 


(d) Gas Oils. (Note 7.) Weigh the gas oil into the ea adding 
diluent first, to prevent flooding the wick with neat gas oil. Alter- 
natively, pull the wick clear of the bottom of the lamp and tap it down 
after the gas oil and diluent are thoroughly mixed. Burn to dryness, 
and then burn 2 ml. of sulphur-free diluent to clear the wick. -If 
the diluent is not sulphut-free, an allowance must be made for the 
sulphur. The volume of diluent required is usually between | and 
5 times the volume of gas oil. 


METHOD A (VOLUMETRIC) 
APPARATUS 
6. As in Section 2. 


REAGENTS 

7. (a) Hydrochloric Acid Solution, containing 2-275 g. of HCl 
per litre. The strength of the solution is such that | ml. is equivalent 
to | mg. sulphur. 

(b) Sodium Carbonate Solution, containing 3-306 .g. of Na,CO, 
per litre. 10 ml. of this solution should exactly neutralize 10 ml. 
of the hydrochloric acid solution. 
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(c) Indicator, B.D.H. 4-5, or other indicator of similar pH range. 
(d) Ethyl Alcohol, absolute, of sulphur content less than 0-001 
per cent. 
(e) Diluent.—Alkylate, petroleum spirit, isooctane or other vola- 
tile petroleum product, of low and known sulphur content. 
) sec.-Butyl Alcohol, of negligible sulphur content. 
) Distilled Water, neutral to the indicator chosen. 


PROCEDURE 


8. (a) Prepare and assemble the apparatus as in Section 3, 
washing the chimney, absorber, Drechsel bottle, and connecting 
tube with neutral distilled water. 

(5) Pipette 20 ml. of the sodium carbonate solution into the 
absorber and place approximately 30 ml. of neutral distilled water 
in the Drechsel bottle. 

(c) In the case of liquid samples charge the lamps with the sample 
as in Section 5. 

(d) Light the burners or lamps as in Section 4. 

(e) When burning is complete, turn off the air supply and remove 
the burner or lamp from the chimney. Remove the water connections 
from the condenser, disconnect the chimney and condenser, and wash 
the inside with neutral distilled water, collecting the washings in a 
beaker. Drain the solution from the absorber into the beaker by 
loosening the screw clip on the drain tube at the bottom of the ab- 
sorber. Remove the adhering solution from the absorber by washing 
down the inlet tube with a jet of neutral distilled water and then 
directing a larger quantity round the inside of the top of the 
absorber, while holding the rubber drain-tube between the fingers. 
When the washings cover the beads, blow gently through the inlet 
tube, and then collect the washings in the beaker by releasing the 
rubber drain tube. -Repeat this operation twice. Then drain the 
contents of the Drechsel bottle into the beaker and wash the bottle 
— with neutral distilled water, collecting the washings in the 

er. 

(f) Add 6 drops of indicator solution to the contents of the beaker 
and titrate with the hydrochloric acid. If the solution is acidic 
prior to titration, repeat the determination, burning less sample. 

(g) In a similar way, wash out the apparatus used in the blank 
test and titrate. 


CALCULATION AND REPORTING 
9. (a) Calculate the sulphur content by means of the following 

formula : 

B-A 


Sulphur, per cent. wt. = Wx 0 


where A = volume in ml. of HCI required for the sample, 
B = volume in ml. of HCI required for the blank, and 
W = weight in g. of sample burned. 
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(6) Report the result to the nearest 0-01, as the sulphur content 
of the sample, and indicate that the determination was made in 
accordance with Method A, e.g 


Sulphur content (IP. 107/48 (T) Method A) = 


PRECISION 


. per cent. wt. 


10. Test results should not differ from the mean by more than the 


following amounts: 


Reproducibility 


Sulphur, Repeatability 
Product. percent. | (One operator and | (Different operators 
weight. apparatus). and apparatus). 
Gases, liquefied Up to 0-50 | 0-01 per cent. 0-02 per cent. 
volatile Sicnide and Above 0-50 | 4 percent. of mean | 8 per cent. of mean 
kerosines. 
Gas oils Up to 1:50 | 0-03 per cent. 0-06 per cent. 
Above 1-50 | 4per cent. of mean | 8 per cent. of mean 
METHOD B (GRAVIMETRIC) 
APPARATUS 
11. As in Section 2. 
REAGENTS 


12. (a) Hydrochloric Acid Solution, consisting of concentrated 
hydrochloric acid (approx. 36 per cent. wt./wt.) in an equal volume 
of distilled water. 

(6) Sodium Carbonate Solution, containing 100 g. of anhydrous 
sodium carbonate per litre in distilled water. 

(c) Indicator, B.D.H. 4-5 or other indicator of similar pH 
range. 

(d) Bromine Water, consisting of a saturated solution of bromine 
in distilled water. The sulphate content of the bromine must not be 
greater than 0-005 per cent. by weight. 

(e) Ethyl Alcohol, absolute, of sulphur content less than 0-0005 
per cent. by weight. 

(f) Diluent.—Alkylate, spirit, isooctane or other vola- 
tile petroleum product of and known sulphur content. 

(g) sec.-Butyl Alcohol, of negligible sulphur content. 


PROCEDURE 


13. (a) Prepare and assemble the apparatus as in Section 3. 

(b) Pipette 20 ml. of the sodium carbonate solution into the 
absorber and place approximately 30 ml. of distilled water and | ml. 
of the sodium carbonate solution in the Drechsel bottle. 
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(c) In the case of liquid samples containing tetraethyl lead, remove 
the lead as in Note 6. Charge the lamps as in Section 5. 

(d) Light the burners or lamps as in Section 4. 

(e) Proceed as in Section 8 (e), except that the distilled water need 
not be neutral. 

(f) Cover the beaker with a watch-glass and reduce the volume 
of solution to 200-300 ml. by boiling (Note 8). Filter the solution 
while hot through a 12-5 cm. Whatman No. 40 filter paper into a 
second beaker, and wash any solution remaining on the inside of the 
first beaker and on the stirring rod, if used, into the filter with hot 
distilled water. Wash the filter twice by directing a jet of distilled 
water round the edge of the paper. Add 10 ml. of bromine water 
to the contents of the second beaker, stir, and add 10 ml. of 
hydrochloric acid. Cover the beaker with a watch-glass and heat 
to boiling. When the bromine has been expelled, add a few drops 
of indicator. If necessary, render the solution acid by addition of 
hydrochloric acid and expel the additional bromine liberated. 
Again determine if the solution is acid, repeating the process if it is 
not. 

When the solution is acid, add slowly to the boiling solution so 
that it does not cease boiling, 10 ml. of barium chloride solution 
from a pipette inserted under the watch-glass. If a high sulphur 
content is anticipated, add only 1-2 ml. of barium chloride to “ seed ” 
the solution, and.add the balance of the barium chloride solution 
after the first precipitate is observed. This will give a precipitate 
which is easily separable by filtration. Boil the solution for at least 
30 minutes after precipitation, and allow to cool undisturbed for at 
least 6 hours. 

Heat or boil the solution again, and filter while hot throu 
an ashiess filter paper, e.g., 12-5 cm. Whatman No. 44, decanting the 
supernatant liquor before transferring the precipitate to the filter 
with a jet of hot distilled water. If possible, wash the precipitate 
twice by decantation before transferring to the filter. Loosen any 
precipitate adhering to the beaker by means of a rubber “ police- 
man ” and wash into the filter with distilled water. Wash the filter 
eight times by directing a jet of hot distilled water round the edge 
of the paper, allowing the filter to drain completely after each 
wash. 

After the final wash, allow the filter paper containing the pre- 
cipitate to drain and then transfer it to a porcelain or platinum 
crucible for ignition. Allow the ignited precipitate to cool and 
weigh to the nearest 0-0001 g. 

(g) In a similar way, wash out the apparatus used in the blank 
test and determine the sulphur. 


Nore 8.—It is an advantage to have an anti-bump stirring rod in the beaker 
when the solution is being boiled. A suitable rod consists of a* plain glass rod 
with about | cm. of glass tubing sealed to the lower end and annealed. When 
the solution cools the tubing fills with solution which must be shaken out before 
reheating the solution. 
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CALCULATION AND REPORTING 
14. (a) Calculate the sulphur content by means of the following 


formula: 
Sulphur, per cent. wt- 


where 


A = weight in g. of barium sulphate obtained from sample, 
B = weight in g. of barium sulphate obtained-from blank, and 
W = weight in g. of sample burned. 


(6) Report the result to the nearest 0-001 as the sulphur content 
of the sample and indicate that the determination was made in 
accordance with Method B, e.g 

Sulphur content (1.P. —107 as (T) Method B) =. . . percent. wt. 


PRECISION 


15. Test results should not differ from the mean by more than the 
following amounts: 


Repeatability | Reproducibility 
Product. non (One operator and | (Different operators 
= apparatus). and apparatus). 
Gases, liquefied gases, | | 0-001-0- 100 | 


0-001 per cent. | 0-002 per cent. 
volatile liquids and | Above 0-100! 1 per cent. of mean | 2 per cent. of mean 
kerosines 


Gas oils 0-001-0-300 | 0-003 per cent. 0-006 per cent. 
Above 0- “300 | 1 per cent. of mean | 2 per cent. of mean 


METHOD C (TURBIDIMETRIC) 


APPARATUS 


16. (a) As in Section 2. 

(b) Turbjdimeter, of any convenient type. 

(c) Standard Dipper, for measuring a standard quantity of 
approximately 0-3 g. of the barium chloride crystals. 

(d) Nessler Jars, having a graduation corresponding to the standard 
volume (Note 9). 


REAGENTS 


17. (a) 0-99-1-01N Hydrochloric Acid. 

(b) 0-25N Sodium Carbonate Solution, containing 13-25 g. of 
anhydrous sodium carbonate made up to | litre with distilled water. 

(c) Bromine in Sodium Hydroxide Solution, containing 10 g. of 
bromine and 10 g. of sodium hydroxide made up to 1 litre with 
distilled water. The sulphate content of the bromine must not 
be greater than 0-005 per cent. by weight. 
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(d) Aqueous Sodium Hydroxide Solution, containing 20 g. of sodium 
hydroxide in 100 ml. : 

(e) Phenolphthalein Indicator, containing 0-2 g. of phenolphthalein 
in 60 ml. of 90 per cent. ethyl alcohol and made up to 100 ml. with 
distilled water. 

(f) Alcohol-Glycerol Solution, containing 33-34 per cent. by vol. 
of glycerol of A.R. quality, in ethyl alcohol. The alcohol need not 
be anhydrous, but must be free from impurities, including traces of 
hydrocarbon, which cause a precipitate when the solution is mixed 
with the test solution. 

(g) Barium Chloride Crystals, BaCl,.2H,O, passing a 20-mesh 
B.S. sieve and retained on a 30-mesh B.S. sieve. 

(h) Acid Sodium Chloride Solution, consisting of a 1-0N-aqueous 
solution of sodium chloride containing 200 ml. of 1-0N-hydrochloric 
acid per litre. 

(i) Standard Sodium Sulphate Solution, containing 4-4375 + 
0-001 g. of sodium sulphate made up to | litre with distilled -water. 
This solution is used in preparing solutions containing 0-02 mg. 
per ml. of sulphur for standardizing the turbidimeter. 

(j) Distilled Water, free from sulphate. 

(k) Ethyl Alcohol, absolute, containing less than 0-00005 per cent. 
wt. of sulphur. 

(1) Diluent.—Alkylate, petroleum spirit, isooctane or other volatile 
petroleum product, of low and known sulphur content. 


PROCEDURE 


18. (a) Calibration of Turbidimeter. (i) Dilute a mixture of 
15 ml. of the standard acid sodium chloride solution and an appro- 
priate volume of the standard sodium sulphate solution with distilled 
water to the standard quantity (Note 9) required for the turbidi- 
meter. 

(ii) Add the standard volume of alcohol—glycerol solution, mix 
with the “ policeman,” and, after allowing the air bubbles to clear, 
determine the initial turbidity. Add 0-3 g. of barium chloride crystals, 
using the standard dipper, and mix with the “ policeman ” until the 
crystals are dissolved. After the lapse of a standard time (Note 9) 
remove any air bubbles adhering to the sides of the cell and measure 
the final turbidity. 

(iii) Vary the volume of sodium sulphate solution used to enable 
the entire working range of the instrument to be covered. 

(iv) Make a blank determination on the reagents used for calibra- 
tion and make the necessary allowance when drawing the calibration 
curve. Select the scale so that the curve covers the range 0-0 to 
1-0 mg. and the sulphur content can be read to the nearest 0-001 mg. 


Note 9.—The standard conditions vary with the make of turbidimeter. In 
the case of one instrument which is known to be satisfactory for this work the 
standard volume chosen for the test solution prior to the addition of the alcohol- 
glycerol is 100 ml. The volume of alcohol-glycerol used is 20 ml. and the 
standard time for precipitation is 10 minutes. An instrument should be chosen 
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such that the scale subdivisions correspond to approximately 0-01 
and so that 0-001 mg. sulphur can be obtained by eee. oe 

(b) Prepare and assemble the fgg as in Section 3. 

(c) Pipette 20 ml. of the sodium carbonate solution into the 
absorber, retaining the last few drops in the pipette. Add these to 
the Drechsel bottle, to which also add approximately 30 ml. of 
distilled water. 

(d) In the case of liquid samples containing tetraethyl lead, remove 
the lead as in Note 6. Charge the lamps as in Section 5. 

(e) Light the burners or lamps as in Section 4. 

(f) Proceed as in Section 8 (e), except that the distilled water 
need not be neutral. 

(g) Pipette 10 ml. of the 1 per cent. bromine in sodium hydroxide 
solution and follow by 15 ml. of the 1-0N hydrochloric acid (this 
may be added from a burette) into the beaker containing the test 
solution. Cover the beaker with a watch-glass and boil to expel 
bromine and to reduce the solution to less than the standard 
volume (Note 9). 

(A) Allow the solution to cool, add a few drops of phenolphthalein 
and render alkaline by addition of the 20 per cent. sodium hydroxide 
i Neutralize with, and add 3 ml. excess of, 1-ON hydrochloric 
acid, 

(i) Filter the solution cold through a 12-5-cm. No. 44 Whatman 
filter paper into a Nessler jar. Wash any solution remaining on 
the beaker and rod into the filter with distilled water. After the 
filter has drained, wash with distilled water into the Nessler jar, 
and make the volume up to a standard quantity (Note 9). Mix the 
contents of the Nessler jar with the stirring rod and transfer to the 
turbidimeter cell. 

(k) Add the standard quantity (Note 9) of alcohol-glycerol solution 
by means of a pipette and mix with the “ policeman.” Allow the 
air bubbles to clear and measure the initial turbidity. Add 0-3 g. 
of barium chloride crystals, using the standard dipper, and mix 
with the “policeman” until the crystals are dissolved. After 
the lapse of a standard time (Note 9) measure the final turbidity. 


CALCULATION AND REPORTING 

19. (a2) Deduce the weight of sulphur precipitated as barium 
sulphate from the difference in turbidity before and after precipitation 
by reference to the calibration curve. If the determination was made 
on an aliquot portion of the test solution, multiply the weight of 
sulphur found in the aliquot by the appropriate factor. 

(6) Calculate the sulphur content by means of the following 
formula : 


Sulphur, per cent. wt. = Wx 


where A = weight of sulphur in mg. obtained from the sample, 
B = weight of sulphur in mg. obtained from the blank, and 
W = weight in g. of sample burned. 
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(c) Report the result to the nearest 0-0001 as the sulphur content 
of the sample, and indicate that the determination was made in 
accordance with Method C, e.g 

Sulphur content (I.P. —107; 45 (T) ) Method C) =... per cent. wt. 


PRECISION 
20. Test results should not differ from the mean by more than the 
following amounts: 


Repeatability | Reproducibility 
Product. ~ pom (One operator and | (Different operators 
apparatus). | and apparatus). 


Gases, liquefied gases, (0-0001-0-0050 0-0002 per cent. | 0-0004 per cent. 
volatile liquids and | Above 00050 4 percent. of mean | 8 per cent. of mean 
kerosines | | 


Gas oils -0001-0-0150 0-0006 per cent. | 0-0012 per cent. 
Above 00150 4 percent. of mean | 8 per cent. of mean 
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INSTITUTE NOTES. 


DecuMBER, 1944. 
FORTHCOMING MEETINGS. 


Wednesday, 10th January, 1945, at 4.30 +. « "> Methods 
Applied to the Petroleum Industry,” by G. . B. M. Suther Ph.D., and 
wan W. Thompson, D.Phil. 


14th February, 1945, at 4.30 p.m. “ Secondary Recovery of 
“on anther particulars to be announced.) 


Wednesday, 14th March, 1945, at 5.30 p.m. Original Papers by Sub-Com- 
mittees of the Standardization Committee. (Further particulars to be 


announced.) 


Wateenteg, 0 18th April, 1945. Joint Meeting with the British Rheologists’ 
Club. (Further particulars to be announced.) 


Wednesday, 9th May, 1945, at 5.30 p.m. “ Code of Electrical Practice for 
the Petroleum Industry,” by Alan D. Maclean, A.I.E.E. (Fellow). 
Wednesday, 13th June, 1945, at 5.30 p.m. “ HD. Lubricating Oils,” by 
Special Sub-Committee of the Standardization Committee. 


' All the above meetings will be held at 26, Portland Place, W.1. 


Stantow BRancu. 
Wednesday, 24th January, 1945. “ Development in Lubricating Oil Pro- 
duction,” by S. J. M. Auld, O.B.E., D.Sc. 
Wednesday, 14th February, 1945. “Pumping and Transportation,” b 
Brookbank. 


Wednesday, 7th March, 1945. “ Spectrographic Methods applied to o & 
Petroleum Industry,” by G. B. B. M. Sutherland, Ph.D., and H. W. 
Thompson, D.Phil. 

Wednesday, 28th March, 1945. “ Education for the Industry,” by F. H. 
Garner, O.B.E., Ph.D. 


Wednesday, 18th April, 1945. Film Show and Annual General Meeting. 


BRANCHES ACTIVITIES. 
BRANCHES COMMITTEE. 


A meeting of the Branches Committee was held at Manchester 
on Tuesday, 21st November, 1944, with Mr. J. A. Oriel in the 
Chair. There were also present: Messrs. C. A. P. Southwell, 
G. H. Thornley and E. A. Dunstan (Northern Branch), J. 8S. Parker 
and J. C. Wood-Mallock (Stanlow Branch), E. Thornton (South 
Wales Branch) and F. H. Coe (Secretary). 


NorTHERN BRANCH. 


A meeting of the Northern Branch was held at the Grand Hotel, 
Manchester, on Tuesday, 21st November, 1944, when Mr. C. A. P. 
Southwell (Fellow), gave a talk on “The Oil Fields of England,” 
illustrated by a film. 


The audience, which was a large one, included visitors from the 
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Manchester branches of the Institution of Automobile Engineers, 
Mechanical Engineers and Civil Engineers. 


PERSONAL NOTES. 

Sir William Fraser, C.B.E., Chairman of the Anglo-Iranian Oil 
Co., Ltd., has been elected a director of the Great Western Railway. 

Mr. L. G. Gabriel (Fellow) has been elected a member of the 
Council of the Society of Chemical Industry. 

Mr. J. A. Oriel (Fellow) has been elected a member of the Council 
of the Society of Chemical Industry. He has also been elected a 
member of the General Council of the British Standards Institution. 

Dr. H. R. Ricardo (Hon. Member) has been awarded the Rumford 
Medal by the Royal Society “ in recognition of his important contri- 
butions to research on the internal combustion engine.” 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 

Membership. 
BaxEnDELL, Peter Brian, Student, Royal School of Mines. (V.C. Illing.) 
Boy zz, Russell Ignatiys, Student, Birmingham University. (F. H. Garner.) 
— Ernest Frederick, Student, Royal School of Mines. (V. C. 
Gan, San Aitchison Cook, Mechanical Engineer, National Oil Refineries, 

Ltd. (R. B. Southall; E. Thornton.) 

w t i/e Chemistry. Mining ‘echnical 
Farmer, Michael Henry, Assistant Chemist, Anglo-Iranian Oil Co., Ltd. (H. 

Lambourne.) 


Grirrirus, Reginald St. Aubyn, Chief Engineer and Sto Manager, Cleve- 
land Petroleum Co., Ltd. YE. Evans-Jones ; A. Harland) 

HarpMan, Eric, Petroleum Research Chemisty, Anglo-Iranian Oil Co., Ltd. 
(A. E. Dunstan ; D. A. Howes.) 

Jacques, David Frank, Student, Birmingham University. (F. H. Garner.) 

Matpas, William Ewart, Student, Birmingham University. (F. H. Garner.) 

Pearson, Peter Dennis, Student, Royal School of Mines. (V.C. Illing.) 

RoceErs, —— Allan Joseph, Student, Birmingham University. (F. H. 


Garner. 
Tapayyon, Jamal, Student, Birmingham University. (F. H. Garner ; 
A. H. Nissan.) 
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TENNANT, Frank Edward, Student, Royal School of Mines. (V. C. Illing.) 

Tomas, Maelgwyn Emlyn, Oil Accountant, National Oil Refineries, Ltd. 
(R. B. Southall ; E. Thornton.) 

Tompkins, Dennis Gordon, Works Manager, Ayrton & Co. (J. S. Parker ; 
V. Biske.) 

Watt, Colin Gulliver, Student, Birmingham University. (F. H. Garner.) 


Transfers. 

Barrett, James, Analytical and Research Chemist (Member). (Harold 
Moore ; J. E. M. Haslam.) 

Hawkes, John Cecil, Lt., R.E.M.E. (Student). (7. G. Hunter; A. H. 
Nissan.) 

Lees, George Martin, Chief Geologist (Associate Member). (@. H. Coxon ; 
C. A. P. Southwell.) 

Smirx, Norman Wilson, Analytical Chemist (Associate Member). (James 
Smith; W. F. Jelffs.) 

Txompson, Francis Eric Austin, Petroleum Chemist (Member). (G. H. 
Coxon; F. B. Thole.) 


TRANSACTIONS AUTHOR AND TITLE INDEX. 
An author and title index to the Transactions (1914-1944) has 
been prepared and will be published shortly. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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NOTICES. 


The Institute as a body is not responsible for the statements‘o/ 
opinion expressed in any of its publications. 


Copyright.— Publication of abstracts of Papers and articles appeariny 
in the Journal is permitted, provided that acknowledgment is made to the 
Institute of Petroleum. 


Papers and Articles.—The Council invites Papers and Articles bot) 
for reading at Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub- 
mitted to a referee appointed by the Publication Committee. 


The Institute has published a brochure “ Instructions for the Guidance 
of Authors ”’ containing details of recommended practice in the preparation 
of Papers for publication. Copies of this brochure will be supplied on 
request. 


Pre-Prints.—If available, advance proofs of Papers to be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to be supplied with these pre-prints are 
requested to notify the Secretary. 


Abstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
these at a charge of 10s. per annum per copy, payable in advance. 


Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost. A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears. 


Changes of Address.—Members are requested to notify any change of 
address to the Secretary. 


Benevolent Fund.—The Benevolent Fund is intended to aid necessitous 
persons who are or have been members of the Institute, and their 
dependent relatives. 


The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of the 
Institute at 26, Portland Place, London, W1. The Fund is administered 
by the Council through the Benevolent Fund Committee. 


Library.—The Institute’s Library may be consulted between the hours 
of 9.30 a.m. and 5 p.m. daily, excepting Saturdays. 
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HADFIELDS LY? 
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A load off 
your mind! 


An electric load can now 
be controlled with con- 
tinuous adjustment from zero to full without resistances 
and independently of mains voltage fluctuations. This 
new “ Energy Regulator "’ principle is particularly recom- 
mended for hot-plates, muffles, furnaces, drying rooms, 
etc., and our technical publication R.10/3 gives 
you the details. Write to-day for a copy. 


SUNVIC CONTROLS LIMITED 
STANHOPE HOUSE, KEAN ST., LONDON, W.C.2 
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but a very important line, on its side for finishing 
touches before mounting on its chassis, this Stain- 
less Steel Road Tank is typical of Butterfield 
craftsmanship. Fabricated in Mild Steel, Stainless 
Steel and Aluminium, these robust Tanks provide 
the ideal means of bulk transport for Petroleum, 
Fuel Oil and Lubricants, presenting the advantages 
of safest, most direct, most economical journeys, 
with easy handling of loads and quick discharge. 


Butterfields fabricate according to specification in 
single, double or triple compartment types, up to full 


legal capacity. 
W. P. BUTTERFIELD LTD. 
HEAD OFFICE : SHIPLEY, YORKS. Phone : Shipley 851 (5 lines) 


London: Africa House, Kingsway, W.C.2. Phone : HOLborn 1449 
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-WORTHINGTON-SIMPSON 
PUMPS ror PIPE LINE 
AND REFINERY SERVICE 


Worthington-Simpson have had long Experience in 
designing and building special pumps to suit this service. 


Power driven or Direct Acting Steam Driven Pumps for Crude 

Oil, Gas Oil, Heavy Wax Distillate and Reflux, Residue and 

Blending duties, for both Atmospheric and Vacuum operation. 

High Efficiency Centrifugal Pumps for highest pressures and 
temperatures. 


Rotary Gear Pumps with Double Helical Rotors. 
Steam Jet Air Ejectors. 
De-Waxing and Heat Exchange Auxiliaries. 


WORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT 


CONTINUOUS WASHING 


Holley Mott Plants are 
efficiently and continuously 
washing millions of gallons 
of Petroleum products daily. 
Designed for any capacity. 
ha: May we submit schemes to 
suit your needs? 


“WOLLEY MOTT 


Continuous Counter-Current Plant 


Telegrams: 
“Typhagitor, Fen, London.” warig_wide Licensees, H.M. CONTINUOUS PLANT LT 


Telephone: Royal 7371/2. = LLOYDS AVENUE, LONDON, E.C.3. 
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It is well known to every engineer 

designer that post-war conditions 
will demand making provision for 
much higher stresses than have ever 
obtained before. 


Newall Bolts and Studs have been 
developed to meet these new con- 
ditions. 


_ We will be very happy to supply 
any engineer designer who is_in- 


terested with details of the various 
Newall Bolts and Studs which cover 
the full range of modern requirements. 


Onl CO 
POSSILPARK GLASGOW. N 
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is the name for Tanks 


We design and build accurately made 
storage Tanks for the Petroleum 
Industry. We offer the experience 
and ability the Petroleum Industry 
needs. Our service covers every type 
of Tank and Steel-plate Product. 


WHESSOE FOUNDRY & ENGINEERING CO. LTD. 


Head Office: DARLINGTON ENGLAND 
Lendon Office: 25 VICTORIA STREET, WESTMINSTER S.W.1 
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head pressure reduction, 607 
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Prospecting, soil analysis for, 1179 
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biological evaluation, 803, 804 
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hazardous areas in, 1335 
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Quaker State Oil i Corp., 
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small, problems of, 1334 
Sun Oil at Marcus Hook, 769, 776, 
777, 778, 779 
United States, Canada and Mexico, 88, 
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Refinery Plant—cont 

furnace efficiency, 501 
te valves, 97 

fs exchanger surface, 83 
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materials for hydrofluoric 
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Pipe stills, 205 
vessels, linings for stainless 
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welded, test pressure and safe 


dimensions, 1323 


ps, centrifugal, 624 
vacuum, 207 


positive lacement and centri- 
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rotary, refinery application, 82, 95 


stack and tower foundation design, 92 

tube cleaners 
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ur recovery systems, 1242 
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contact filtration, 84 
cooling water analysis, 1330 
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eddy diffusion, 1440 
emulsion treatment, (P) 381 
exchanger size selection, 883 
filtration data analysis. 1442 
fluorine compound removal, (P) 381 
Girbotol process, extension to liquid 
hydrocarbons, 1121 
gum inhibition, (P) 381 
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t transfer, 618, 1231, 1232, 1233, 
— 1235, 1237, 1241, 1243, 1245, 
1247 
coefficients for condensers, 85 
film coefficients, 1338, 1339, 1443, 
1444, 1447, 1495 
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, 1321 
liquid-phase cracked gasolines, treat- 
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» (P) 381, 503, (P) 889, (P) 
998, (P) 1248 
specific heat charts, 1453 
stage separation of mixtures, 1337 
sulphur removal, 89, 374, (P) 381, 886, 
(P) 1248, (P) 1259, 1319, 1320, 
1328, (P) 1454 
catalytic, 2 
, 98 
(P) ’381, (P) 889, (P) 
solutizer 886, 1244 
thiophenol elimination, 988 
toluene separation, (P) 381 
Unisol separation, 994 
waste gas combustion, 73 
water treating, 86, 87, 99, 1438 
wax tion, (P) 889, (P) 1248 
zine q oride treatment of cracked oil, 
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Reforming, thermal, 1430 
Refractometer, Abbe, 541 
Residues, aromatic petroleum, vulcaniza- 
tion of, 910 
Resins, synthetic, dermatitis from, 1023 
development trend, 1505 
1943 production, 1513 
and Ball Test, rapid, 275 
lubricants for, 123 
Rocky Mountains : 
discoveries, 686, 1140 
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mud-conditioning, 488 

ro illing hazards reduction, 340 
Rubber : 

formaldehyde 

Rumania, anilling, 476 
Sampling, portable aspirator, 1488 
Santo Domingo, , 1151 


Saudi Arabia, 928 
Sewage Sludge : 
production and use of —~ from, 74 
recovery of grease from, 1500 
Shaker, vibratory, 271 
Shale Oil, 1032 
Sludge : 
acid, use for ey of HCI, 151 
flow-friction data, 6 
Smokemeter, improved i Penn State, 114 
480 
Solubility Curves, line co-ordinate repre- 
sentation, 892 
Solvents 
physical proper- 
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petroleum, 301, B08 
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Spindle Oils, Venezuelan, carcinogenic 
material in, 456 

Steam-Carbon Reaction, mechanism, 
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concrete, 984 
evaporation from, 60 
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CANDIDATES FOR ADMISSION. 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the con- 
fidential information of the Council, any particulars he may possess ° 
respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 


Lyon, James Robert, Student, Royal School of Mines. (V. C. Illing.) 
MockrForD, Denis James, Student, Royal School of Mines (V. C. Illing.) 


ParTrRipGe, Edwin Francis, Commander (E) R.N.R., Marine Engineer. 
(A. L. Anfilogoff ; R. F. Hurt.) 


Smrru, Ernest Daniel, Chemist, Anglo-American Oil Co., Ltd. (C. Chilvers ; 


Watson, Kenneth James, Student, Royal School of Mines. (V. C. Illing.) 


Wvkes, Frederick Edgar, Lt.-Comdr., R.N.R. Tea Transport Officer. (Hdwin 
Thornton ; C. Gourlay.) 


Youne, John Paterson, Research Chemist, Scottish Oils, Ltd. (Robert 
Crichton ; G. H. Smith.) 


ALLcarRD, Harry Ganly (Assoc. Member), Managing Director. (J.E Haslam ; 
E. J. Dunstan.) 


Hatt, John Desmond (Assoc. Member), Technical Assistart. (John A. 
iel; P. M. Griffiths.) 


Harpman, Eric W. (Assoc. Member), Petroleum Chemist. (H. C. Tett ; 
C. S. Windebank.) 


Hirt, Donald George (Assoc. Member), Major, R.E. (G. Elias ; E. Boaden.) 
—— Alfred Heskel (Wood) Member), Lecturer, Birmingham University 


TxHoRN, Ernest Sec (Assoc. Member), Sales Manager. (C. Dalley; R. R. 
ed. 
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Joint Honorary Secretaries. 
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INSTITUTE NOTES. 


Fesruary 1944. 


DEATH OF MR. CHRISTOPHER DALLEY, M.LE.E. 
It is with deep regret that we have to record the death of Mr. 
CHRISTOPHER DaLey, President of the Institute, on Friday, 28th 
January, at the age of sixty. 


The Council tenders its sincere sympathy to Mrs. Dalley and the 
members of the family in their bereavement. 


DEATH OF MR. J. McCONNELL SANDERS, F.L.C. 
It is with deep regret that we also have to record the death of 
Mr. J. McConnett Sanpers on Friday, 4th February, in his 
seventieth year. 


The Council tenders its sincere sympathy to Mrs. McConnell 
Sanders and the members of the family in their bereavement. 


ROLL OF HONOUR. 
The deaths are announced with much regret of : 


G. K. Beaumont (Student), died whilst a prisoner of war in 
Japanese hands. 


F. R. Wetine@s, B.Sc. (Assoc. Member), killed in air operations. 


ELECTION OF OFFICERS. 

The Council has elected Professor F. H. Garner, O.B.E., Ph.D., 
M.Se., to be President of the Institute for the Session 1944-1945. 
Professor Garner has been elected by Council to fill the casual 
vacancy created by the sudden death of Mr. Christopher Dalley. 


The following have been elected Vice-Presidents of the Institute 
for the Session 1944-1945 : 


Carter, A.M.I.Mech.E. 
G. H. Coxon. 


A. C. Hartiey, O.B.E., F.C.G.I. 
V. C. M.A. 


J. 8. Jackson, B.Sc., F.1.C. 


INSTITUTE NOTES, 


ELECTION FOR COUNCIL. 

In accordance with the Articles of the Institute, the following 
members of Council retire at the next Annual General Meeting, 
but offer themselves for re-election: E. A. Evans, C. A. P. Sours- 
WELL, A. BeEBy THompson, and C. W. Woon. 


Three new nominations have been received on behalf of H. 
Hyams, Lr.-Coxt. D. 8. and Ricnarp R. TwEep. 


The Council has decided that, in view of present circumstances, 
& postal ballot will not be held, and the names of the above seven 
candidates will be submitted to the Annual General Meeting of 
the Members to fill seven vacancies on the Council. 


FORTHCOMING MEETINGS. 

Thursday, 2nd March, 1944. At 5 p.m. at 1, Grosvenor Place, 
8.W.1. “ Recent Developments in Connection with the Applica- 
tion of Soil Stabilization in Practice,” by J. 8. Jackson (Joint 
Meeting with the Roads and Building Materials Group of the 
Society of Chemical Industry). 


Friday, 24th March, 1944. At 4 p.m. at 26, Portland Place, 
London, W.1. Discussion on “ Standard Methods for Testing 
Petroleum and its Products,” 1944 Edition, introduced by the 
Editorial Sub-Committee. 


PERSONAL NOTES. 
Major G. G. Jackson, who has been serving in the Middle East, 
is now back in this country. 


ARTHUR W. EASTLAKE, 


ASHLEY CARTER, 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 
Marcu 1944. 


APPLICATIONS FOR ADMISSION OR TRANSFER 


The following have applied for admission to the Institute or for 
transfer. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 


Brewer, Charles Dunstan, Engineer, Shell Refining & Marketing Co., Ltd. 
(John A. Oriel; R. I. Lewis.) 

Evans, Ifor Wyn, Research — Shell Refining & Marketing Co., Ltd. 
(G. Davidson ; J. Grant.) 

Jenkins, Colin Rees, Technical Adviser, Shell-Mex & B.P., Ltd. (@. David- 
son ; J. G. Hancock.) 

Jounson, Wilfred, Chief Inspection Officer, A.I.D. 

Kenyon, Arthur James Frederick, Chemist, Esso European Laboratories. 

(F. H. Garner; W.E. J. Broom.) 

McGratu, Leonard, Laboratory Assistant, Lobitos Oilfields, Ltd. (V. Biske ; 
J. M. Harkess.) 

Rart, Frank Percy, Technical Director, Messrs. Percy & Halden, Ltd. (N. L. 
Skilling ; Walter Kay.) 

Sanpers, Harold William Frederick, Branch Manager, Colas (S.A.), Ltd. 
(L. J. Gabriel.) 

SepLey, Walter Thomas, Laboratory Assistant, Lobitos Oilfields, Ltd. 
(V. Biske ; J. M. Harkess.) 

Se.ters, Ernest Stanley, Chemical Engineer, Manchester Oil Refinery, Ltd. 
(2. J. Dunstan ; G. H. Harries.) 

Srureess, Herbert Leslie, Chief Chemist, Shell-Mex & B.P., Ltd., (J. Ww. 
Vincent ; D. A. Yonge.) 

Taytor, Alec, Research Chemist, Newton Chambers & Co., Ltd. (J. S. 
Jackson ; L. Ivanovsky.) 

TRUEMAN, Fred Norman, Chemist, Spurrier, Glazebrook & Co., Ltd. (Harold 


Moore.) 
Transfer. 


JENKIN, James Edmund Earl (Associate Member), Manager, Sieleihan, 
Anglo-American Oil Co., Ltd. (2. Evans-Jones ; C. Chilvers.) 

Jewett, John Christopher (Associate Member) Chemist, Attock Oil Co., Ltd. 
(J. G. H. Jeffrey ; A. E. Chrisman.) 

McKee, John Lockhart (Associate-Member), Deputy Director, Ordnance 


Laboratories. 
ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 
Apri, 1944. 


NEW MEMBERS. 


The following elections have been made by the Council in accord- 
ance with the By-Laws, Sect IV, Para. 7. 


Elections are subject to confirmation in accordance with the By- 
Laws, Sect. IV, Paras. 9 and 10. 


As Fellows. 


Guiybe, Harold Stanley. Harries, Gwynne H. 


As Members. 


Hutt, Charles. 
Lowe, Robert. 
Potson, Hector F. 


PARTRIDGE, Edwin Francis. 


Ernest Daniel. 
Youne, John Paterson. 
Harpy, Alfred Cecil. 


Transferred to Members. 


Hatz, John Desmond. 
Harpman, Eric W. 


Nissan, Alfred H. 
THORN, Ernest George. 


Hirt, Donald George. 
As Associate Members. 


Aston, Leslie. Raphael G- 
Campion, James Douglas. Kine, George. 
Crook, Lionel J. STEPHENSON, Maurice. 


Forp, George W. W. 
William Stanley. 
Hutcurinson, Fred. 


Tiec, Thomas Hugh. 
Triecony, Donald F. 
Wykxes, Frederick Edgar. 


Transferred to Associate Member. 
Cupe, Arthur L. 


As Students, 
Mocxrorp, Denis James. 
Watson, Kenneth James. 
Barany, George Martin. 
Smrru, Jack Kitson. 
Perry, Donald Stuart. 
SHEaRN, Ronald Bertram. 


GARDINER, Michael A. R. 
HeEBBERD, Richard 8. H. 
Loxtey, Michael J. 
Strout, Kenneth R. 
LeieuTon, William A. 
Lyon, James Robert. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
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tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 


- the confidential information of the Council, any particulars he may 


possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 


Cou.iixs, Charles Harnaman, Departmental Manager, Petroleum Board. (E£. 
Evans-Jones ; F. Tipler.) 


Cooper, David Wallace, Analytical Chemist, Williamson & Hogg, Ltd. 
(H. S. Williamson ; A. R. Williamson.) 


Kempton, William J. H., Analytical Chemist, Silvertown Lubricants, Ltd. 
(L. O. Maskell ; E. A. Evans.) 


Jounson, Christopher Hollis, Manager, Shell Refining & Marketing Co., Ltd. 
(R. I. Lewis ; C. H. Barton.) 


McNamara, Francis T., Laboratory Assistant, Trimpell, Ltd. (P. M. 
Griffiths ; J. D. Hall.) 


Murray, George, Technical Representative, Shell-Mex & B.P., Ltd. (A. E. 
Hope ; H. E. Priston.) 

SHELBROOKE, George Edward, Chemist, Sternol, Ltd. (A. L. Read; A. M. 
Nicholas.) 


Tuomas, David William,.Works Chemist, National Oil Refineries, Ltd. (R. B. 
Southall ; S. W. Cooke.) 


Transfers. 
Jackson, George Gordon (Associate Member), Engineer. (J. M. Leitch.) 


Newton, Ernest John (Associate Member), Ernest Newton & Co., Ltd. 
(R. D. Streeton ; Percy K. Snow.) 


Wace, John Pierre Armand de (Student), Design Officer, R.E. (A. &. 
Dunstan ; Ashley Carter.) 


PERSONAL. 


We congratulate Professor V. C. Illing on having been awarded 
the Murchison Medal by the Geological Society for “his talented 
contribution to oil geology and palaeozoic stratigraphy.” 


‘ 
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FORTHCOMING MEETINGS. 


AT 26, PorTLAND W.1. 

Friday, 28th April. 31st Annual General Meeting. 

 Geo-physical Methods Applied to Oil 
Prospecting,’’ by Dr. J. McGarva Bruck- 

in shaw. 


Tuesday, 9th May. “ Mountains and Oil,”’ by Dr. J. V. Harrison. 
Tuesday, 13th June. “ The Oil Prospects of Portugal,’’ by A. 
Beeby Thompson, O.B.E. 


ARTHUR W. EASTLAKE, 
L. ASHLEY CARTER. 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 
May, 1944. 


NEW MEMBERS. 


The following elections have been made by the Council in accord- 


ance with the By-Laws, Sect. IV, para. 7. 


Elections are subject to confirmation in accordance with the By- 


Laws, Sect. IV, Paras. 9 and 10. 


Transferred to Fellow. 
JENKIN, James Edmund E. 


As Members. 
Brewer, Charles D. Kempton, William J. H. 
Charles H. Sanvers, Harold W. F. 
Joxunson, Christopher H. SELLERS, Ernest 8. 
Jounson, Wilfred Strurcess, Herbert L. 
Transferred to Members. 
ALLCARD, Harry G. McKesg, John L. 
Jackson, George G. Newton, Ernest J. 
JEWELL, John C. KIERNAN, Herbert 8. 
As Associate Members. 
Cooper, David W. Murray, George 
Evans, Ifor Wyn Rart, Frank P. 
JENKtNS, Colin Rees SHELBROOKE, George E. 
Kenyon, Arthur J. F. Taytor, Alec. 
McNamara, Francis T. Tuomas, David W. 


Transferred to Associate Member. 
Wace LE, J. P. A. de 


As Students. 


McGratu, Leonard. Stern, Hans K. 
Sepiey, Walter T. 


APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. 


In 


accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the 
confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 


the candidate according to the class of membership. 
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The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 
Evans, Vincent, Process Superintendent, National Oil Refineries, Ltd. 
R. B. Southall ; E. Thornton.) 
Harrison, Dennis Murland, Administrative Officer, Shell-Mex and B.P., Ltd. 
(A. BE. Hope ; H. W. Clark.) 
Peace, George, Group Officer, Indian Army Ordnance Corps Laboratories. 
(C. O. Tattersall ; J. L. McKee.) 
Snow, Sydney Frederick, Company Director, Messrs. Gaunt & Hickman, Ltd. 
(Percy H. Snow ; William Blackwell.) 


‘PARLIAMENTARY AND SCIENTIFIC COMMITTEE 
REPORT ON SCIENTIFIC RESEARCH AND THE 
UNIVERSITIES. 


SuMMARY OF PROPOSALS. 


1. If Britain is to maintain her position in the post-war world 
and carry out her plans for reconstruction and social betterment, 
scientific research and the application of scientific knowledge should 
be promoted on a far bolder and more imaginative scale than in 
1919-39. This applies equally to fundamental, industrial, agri- 
cultural, veterinary, medical, and other allied research. 


2. There should accordingly be proportional expansion of the 
supply of scientific personnel. 


3. This in turn calls for expansion at the universities, and 
technical colleges, and an all-round improvement in the teaching of 
science and scientific principles at all stages of education for the 
whole school population of the country. 


4. As a first step there should be an effective organisation of 
the demobilisation of the large number of scientific people now on 
war work or in the Services to enable them to complete their training 
and to guide them into positions where their previous training and 
their war experience will be of special value. It is hoped that this 
will be adequately covered by the Committees under Lord Hankey, 
but the maximum assistance will be required from Government and 
private enterprise. 


5. The universities should prepare for a rapid growth in the 
number of students of science and technology. This will call for an 
expansion of existing universities, and possibly the development of 
some existing establishments into new universities. 


6. State Bursaries and Engineering Cadetships should be con- 
tinued after the war is over and developed to cover sciences not 
hitherto included, and the recommendations of the Norwood Com- 
mittee on this point generously implemented. 


‘Be 
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7. Materials and finance should be made available for the expan- 
sion of research schools in the universities. The number and value 
and scope of the post-graduate grants awarded by the D.S.I.R. also 
need to be considerably increased; more post-doctoral fellowships 
are also required. 


8. University staffs, stipends and buildings should all be in- 
creased. A capital sum of £10,000,000 will be required for buildings 
and equipment spread over the first five post-war years, as well as 
adequate priority for the work and materials involved. 


9. The present annual Treasury grant to the universities of 
approximately £2} millions p.a. should be increased to £6 or £7 
millions p.a. 


10. The freedom, independence and diversity of the universities 
should not be prejudiced in any circumstances, but to ensure the 
best use of the increased funds, and to avoid wasteful overlapping, 
they should set up a suitable Universities’ Advisory Council. 


11. The recent assurance of the Government that they recognise 
the need for increasing the provision for technical education is most 
welcome and it is hoped that this proposal for a revision and ex- 
pansion of the £12,000,000 scheme of development mooted before 
the war will be put into effect without delay. The provision of 
adequate facilities for part-time technical study and training should 
also be increased. 


_ 12. There is a need for greater assistance to promising young 
people already engaged in industry to enable them to take full or 
part-time courses. 

13. Courses in “laboratory arts” should be instituted in order 
that there shall be an adequate supply of properly trained laboratory 
technicians, and young people should be encouraged by the provision 
of grants to enrol in such courses. The status and remuneration of 
laboratory technicians require improvement. 


14. The supply and training of technical teachers requires urgent 
investigation. 


15. There should be a considerable increase in the Parliamentary 
Grants-in-Aid to the Royal Society for Scientific Investigations and 
Publications. 

October, 1943. 
_ ARTHUR W. EASTLAKE, 

ASHLEY CARTER, 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 
_ JuNE, 1944. 


NEW MEMBERS. 
The following elections have been made by the Council in accord- 
ance with the By-Laws, Sect. IV, para. 7. ; 


Elections are subject to confirmation in accordance with the 
By-Laws, Sect. [V, Paras. 9 and 10. 


As Members. 
Evans, Vincent. Peace, George. 
As Associate Members. 
Harrison, Dennis Murland. ° Snow, Sydney Frederick. 


APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the 
confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 


Bonwirt, Ernest, Chemical Engineer; K.T, & A. Sommerfeld, Ltd. (H. E. 
Charlton ; F. Kind.) 

Evancovutorr, George Leon, Equipment Engineer, United British Oilfields 
of Trinidad, Ltd. (J. E. Smith ; G. F. Hazzard.) 

Kye, William Galloway, Captain, R.A.S.C. (fF. H. Garner ; E. W. Hardi- 
man.) 

Laxsrum, Eric John, Industrial Chemist, Trimpell, Ltd. (P. M. Griffiths ; 
Gilbert Webb.) 

Mayers, Wallace, Manager, Shell-Mex and B.P. Ltd., Jarrow. (S. J. W. 
Pleeth ; F. F. Blowers.) 

Mircuett, James, Consulting Engineer, Steel Bros. & Co., Ltd. (T. T. 

+ McCreath ; Ashley Carter.) 

Sxarre, John William Newton, Production Engineer, United British Oil- 
fields of Trinidad, Ltd. (J. EB. Smith ; G. F. Hazzard.) 
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Turner, John Kenneth, Chemical Assistant, Shell Refining & Marketing Co., 
Ltd. (@. Davidson ; J. G. Hancock.) 

Warre, Stephen Temple, Chief Geologist, United British Oilfields of Trinidad, 
Ltd. (J. E. Smith; G. F. Hazzard.) 

Leacu, Kenneth Murray, Managing Director, Audley Engineering Co., Ltd. 
(H. de Wilde ; E. G. Thorn.) 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER, 
’ Joint Honorary Secretaries. 
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Juty, 1944. 


NEW MEMBERS. 


The following elections have been made by the Council in accord- 
ance with the By-Laws, Sect. IV. para. 7. 


Elections are subject to confirmation in accordance with the By- 
Laws, Sect. IV, Paras. 9 and 10. 


Transferred to Fellows. 
MITCHELL, James. 
Warre, Stephen Temple. 

As Members. 

Bonwittt, Ernest. 
Evancoutorr, George Leon. 
Mayers, Wallace. 
John William N. 

As Associate Members. 
Fereuson, William Grossart. 
LasruM, Eric John. 

TRUEMAN, Fred Norman. 
TuRNER, John Kenneth. 

Transfer to Associate Member. 
Kyte, William Galloway. 


APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. 
In accordance with the By-Laws, the proposals will not be con- 
sidered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate, 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 

parentheses. 

Ascuer, Richard, Research Chemist, Middlesex Oil & Chemical Works, Ltd. 
(F. Frank ; E. Steinitz). 

CiverR, Abraham, Process Chemist, Lobitos Oilfields Ltd., (J. C. Wood- 
Mallock ; J. S. Parker). 


Extiott, John Lanyon, Technical Officer, Ministry of Fuel & Power. (G@. W. 
Lepper ; J. Mulhern). 

Ferrevson, William Grossart, Analytical Chemist, Perey & Holden, Ltd. 

(W. M. Cumming.) 
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GiLt, Thomas Edmund, Engineering Assistant, Beckenham Borough Council 
(J. S. Jackson ; J. Kewley.) 

KENNEDY, Thomas, Research Chemist, Anglo-Iranian Oil Col, Ltd. (M. F. 
Sawyer ; S. J. Green.) 

Newman, Jocelyn Eric, District Representative, Sternol Ltd. (C.H. Hudson ; 
A. L. Read.) 

Smirn, James Alfred, Company Secretary and Manager, British Bitumen 
Refineries Ltd. (J. Cameron ; A. E. W. Baines.) 

Sramrorp, Derek Hanchett-, Marketing Assistant, Trinidad Leaseholds Ltd. 
(H.C. W. Johnston ; P. H. B. Trasler.) 

Tomson, Alan John, Plant Control Engineer, Iraq Petroleum Co., Ltd. 
(D. Glynn Jones ; F. R. S. Henson.) 


ROLL OF HONOUR. 
The death is announced with much regret of :— 
F/O. P. D. Bruce (Student) 
as the result of a flying accident. 


BIRTHDAY HONOURS. 


Among the Birthday Honours conferred by H.M. the King are 
the following :— 


C.M.G. 
RoBertT SPRINGETT MACKILLIGAN, O.B.E., M.C. (Fellow). 


C.B.E. 


Major Kennetu Gorpon, M.C. (Fellow). 
ArtTuuR CLIFFORD Hartxey, O.B.E., M.Inst.C.E., M.Inst.Mech.E. 
(Fellow). 


PERSONAL NOTES. 
Dr. A. J. V. UnpERWwoop has resigned from the position of Joint 
Honorary Secretary of the Institution of Chemical Engineers which 
he has held for the last eight years. 


JUNE JOURNAL—A CORRECTION. 


The name of Colonel D. 8. Paul should be inserted in the Report 
of the Annual General Meeting (p. 171) as having been nominated 
for election to Council. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER, 
Joint Honorary Secretaries. 
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PERSONAL NOTES. 


Dr. Gustav Egloff (Member of Council), director of research of 
Universal Oil Products Company, and President of the American 
Institute of Chemists, has received the degree of Doctor of Science, 
honoris causa, at the commencement exercises of the Philadelphia 
College of Pharmacy and Science. 


Dr. Egloff was selected for this honour “ in recognition of his out- 
standing services in the great field of chemistry, notably in the 
petroleum industry.” 


Mr. T. H. G. Brayfield (Fellow) has written from the Stanley 
Civilian Internment Camp, Hongkong, to say that he and his 
colleague, Mr. A. W. Black (Fellow) are both well. 


Mr. H. G. Shatwell (Member) has been appointed to the post of 
Professor of Industrial Chemistry, King Fuad 1st University, Cairo, 
and will be leaving the country as soon as the travel ban is lifted. 


Mr. C. E. Keep (Fellow) is visiting this country from India. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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Kent Controllers, air-operated, hydraulic or 
electrical, as may be required. 


These controllers are extensively employed 
for the control of flow, pressure, tempera- 
ture, pH, liquid level, flow ratio, specific 
gravity and for the automatic control of 
beiiers. 

They embody the Kent standard of work- 
manship and design. 


GEORGE KENT LTD. LUTON, BEDFORDSHIRE. LONDON OFFICE: 
200 High Holborn, W.C.!. Agents : MELBOURNE : George Kent (Victoria), 
Pry. Lted., 129, William Street. PORT-OF-SPAIN, TRINIDAD: Davidson- 
Arnott & Co., Union Club Buildings. BUENOS AIRES, ARGENTINE : 
Evans, Thornton & Co., 465 Calle de Fensa, 
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INSTITUTE NOTES. 


SEPTEMBER, 1944. 


NEW MEMBERS. 


The following elections have been made by the Council in accord- 
ance with the By-Laws, Sect. IV, para. 7. 
Elections are subject to confirmation in accordance with the By- 
Laws, Sect. IV, paras. 9 and 10. 
As Members. 
ASCHER, Richard. KENNEDY, Thomas. 


Abraham. 
As Associate Members. 


Ex.iort, John Lanyon. Sarrn, James Alfred. 
Grit, Thomas Edmund. Derek. 
Newman, Jocelyn Eric. Txomson, Alan John. 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 


The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 


Farser, Louis Nathan, Engineering Chemist, 8.A. Railways and Harbours. 

Hostyn, Edward H. T., Chemical Engineer, and Secretary, B.C.P.M.A. 
(Norman C. Fraser ; E. A. Evans). 

Joyce, George Thomas, Dep. Managing Director, A. Duckham, Ltd. (J.S.8S. 
Brame ; A. Duckham.) 

Roses, Gerald Gershon, Chemist, Shell Refining & Marketing Co., Ltd. (D. 
Morten ; J. Parrish.) 

Warson, Noel Edward, Chief Chemist, Bahrein Petroleum Co., Ltd. (N. L. 
Anfilogoff ; R. F. Hurt.) 

Transfers. 
a Solly Louis (Associate Member), Chemist. (A. P. Faickney; W. J. 
arrett.) 

ScutrrMan, Eric Charles (Associate Member), Plant Superintendent. (A. P. 

Faickney ; W. J. Jarrett.) 


“TABLES FOR MEASUREMENT OF OIL.” 


Panel VI of Standardization Sub-Committee No. 1 (Measurement 
& Sampling) is preparing a new I.P. publication, “Tables for 
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Measurement of Oil.” This will be a comprehensive book (approx. 
320 pages) comprising 15 detailed tables covering reduction of 
specific gravities and volumes to standard temperature (60° F.), 
interrelation of units of measurement and computations of weights 
and volumes of bulk petroleum products. The book will be the 
official British counterpart of the well-known American (Bureau of 
Standards) publication “ National Standard Petroleum Oil Tables 
—Circular C. 410,” but it will be more extended in scope. 


The book is expected to be available early in 1945 at the price 
of 25s. per copy. 


STANDARDIZATION COMMITTEE. 


Sub-Committee No. 5 (Engine Tests) of the Standardization 
Committee wish to draw attention to the revision of Method I.P. 
44/44(T) distributed with the July issue of the Journal and the 
correction slip for Method I.P. 43/42(T) enclosed in the current 
issue. In both cases the corrections are necessitated as a result 
of the removal of the throttle plate from the apparatus used for 
the knock rating of motor fuels. In I.P. 44/44(T) Revised, the 
guide tables have been corrected to allow for this change, and in 
I.P. 43/42(T) the apparatus specified is corrected to the original 
Motor Method engine incorporating the throttle plate. 


PERSONAL NOTES. 

Mr. E. A. Evans, F.Inst.Pet. (Member of Council) has been elected 
Chairman of the Automobile Research Committee of the Institution 
of Automobile Engineers. 

Mr. G. C. F. Greant has recently left Eouador to take up new 
duties in Egypt. 


BIOGRAPHY OF LORD CADMAN. 


The biography of the late Lord Cadman is to be written by 
Mr. Ivor B. N. Evans, who states that he would be glad of any 
letters, papers, and other material of interest that readers might 
care to lend to him. These should be addressed to him c/o Mr. 
James Cadman, Walton Hall, Eccleshall, Staffordshire. 


INSTITUTE OF FUEL. 


Dr. E. W. Smith, C.B.E., the present President of the Institute 
of Fuel, has consented to continue in office for a further period of 
twelve months until October 1945. 
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The Council of the Institute has decided to award the Melchett 
Medal for 1944 to Dr. J. G. King, O.B.E., Director of the Gas 
Research Board, in recognition of the outstanding work he has 
done in recent years during his connection with the Fuel Research 
Station at Greenwich. 

The Council have also announced that Mr. H. L. Pirie, one of 


the Honorary Secretaries of the Institute of Fuel since its inception, 
has been made an Honorary Member. 


SOCIETY FOR VISITING SCIENTISTS. 


The Society for Visiting Scientists has been formed to serve as 
a focus for scientists from overseas visiting Britain, and to provide 
an information centre and hospitality. 


The President of the Society is Professor F. G. Donnan, C.B.E., 
F.R.S., and the Secretary is Mr. J. G. Crowther. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER, 
Joint Honorary Secretaries. 


University of Birmingham 
DEPARTMENT OF OIL ENGINEERING AND REFINING 


COMPLETE COURSE OF PETROLEUM TECHNOLOGY 

is given in the University. The Course of Study extends over 

a period of four years leading to the Degree of B.Sc. (ordinary 

or Honours), and comprises lectures and laboratory courses, together 
with practical instruction in drilling and refining. A Post-Graduate 
course is also given to Honours Graduates in Oil Engineering and 

Refining, and to Honours Graduates of approved Universities who 

have en Engineering or Chemistry as their principal subject. 

Professor: F. H. GARNER, O.B.E., Ph.D., M.I.A.E., M.1.Chem.E., 
F.Inst.Pet., F.1.C. 

Lecturers: C. E. WOOD, D.Sc., A.I.C., F.Inst.Pet., L. V. W. CLARK, 
Ph.D., M.I.Mech.E., F.Inst.Pet., and T. G. HUNTER, D.Sc., Ph.D., 
A.LC., F.Inst.Pet., A.M.I.Chem.E. 

Drilling Instructor: A. C. GILL. 


THE SESSION COMMENCES IN OCTOBER 


Full particulars of the Course can be obtained from— 
THE REGISTRAR 


Kindly mention this Journal when communicating with Advertisers. 
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THE CONSTANT VOLUME 
GAS ANALYSIS APPARATUS 


Ref. J.S.C.1., 1938, 57, 388 
Please apply for Booklet GT1302/1! 


A new apparatus, simple to operate, for use in the 
accurate analysis of practically any gaseous mixture 
e of the Gas Light & Coke Co. result of many 


@ Using mercury as the confining liquid, it is a precision apparatus, essential in gasworks and 
where producer and other gas plants are in operation. 


PRINCIPLE: A water-jacketed burette, an absorption pipette and two gas-heated reaction 
tubes containing specially prepared copper oxide and a copper oxide-iron oxide catalyst. 


ADVANTAGES: Accuracy, rapidity, simplicity, freedom from solubility, adsorption and cali- 
bration errors, complete absorption assured by the use for each analysis of fresh reagents, etc. 


GriFFINand latLock Lid 


LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble St., W.C.2 19 Cheetham Hill Rd., 4 45 Renfrew St., C.2 7 Teviot Place, ! 


Established as Scientific Instrument Makers in 1826 


Kindly mention this Journal when communicating with Advertisers. 
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INSTITUTE NOTES. 
OcToBER, 1944. 
PERSONAL NOTES. 


The following message, dated Paris, 3rd September, 1944, has 
been received from Colonel L. Pineau, Hon. Member of the 
Institute :— 


A Vheure de la délivrance de la France par les vaillantes 
armées alliées, notre pensée toujours fidéle va vers nos Collégues 
et amis de l’Institute of Petroleum et leur exprime notre 
reconnaissance et notre admiration. 


(Signed) Louis PingEav, 


President d’Honneur de lV’ Association 
Frangaise des Techniciens du Petrole. 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at Manson House, 
26, Portland Place, W.1, on Wednesday, 13th September, with 
Professor F. H. Garner (President) in the Chair. There were also 
present : Messrs. Ashley Carter, G. H. Coxon, A. F. Dabell, T. Dew- 
hurst, A. E. Dunstan, E. A. Evans, E. B. Evans, A. C. Hartley, 
H. Hyams, J. A. Oriel, C. A. P. Southwell, H. C. Tett, A. Beeby 
Thompson, R. R. Tweed, W. J. Wilson, C. W. Wood, the Chairman 
of the Stanlow Branch, Mr. J. 8. Parker, and the Secretary of the 
South Wales Branch, Mr. E. Thornton. 

Reports were received from the Branches, Election, Finance, 
Publication and Awards Committees. 

Five Members and four Associate Members were elected. 

The publication of an Index of Proceedings of the Institute since 
its formation was approved. 

On the recommendation of the Awards Committee, the Council 
decided to award a Students’ Prize of £5 5s., together with con- 
solation prizes of £1 1s. The Council also approved the recom- 
mendation to award the Burgess Prize of £5. 


ELECTION TO COUNCIL. 


The attention of Members is drawn to the following extracts from 
the By-Laws governing election to the Council of the Institute :— 


(a) The Council of the Institute shall be chosen from the 
Fellows and Members only. 

(b) Every Follow, Member, and Associate Member of the 
Institute may send in writing to the Council the name of a 
Fellow or Member whom he desires to recommend for election 
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to the Council. This nomination must be signed by at least 
nine other Fellows, Members, or Associate Members and 
delivered to the Secretary not later than 30th day of November 
in any year. No Fellow, Member, or Associate Member may 
sign more than one Nomination Paper in any one year. 


NEW MEMBERS. 


The following elections have been made by the Council in 
accordance with the By-Laws, Sect. IV, Para. 7. 

Elections are subject to confirmation in accordance with the 
By-Laws, Sect. IV, Paras. 9 and 10. 


As Members. 
Joyce, George Thomas. Nepre, 8. Louis. 
Leacu, Kenneth M. ScuirrMan, Eric Charles. 


Moorg, Philip Harold. 
As Associate Members. 


Farser, Louis Nathan. Rose, Gerald G. 
Hostyn, Edward H. T. Watson, Noel E. 


APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for the 
confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 


parentheses. 

CLaRKE, John William, Chemist, Anglo-American Oil Co., Ltd. (Zz. B. 
Evans; A. Matsell.) 

Cuiurtron, Frederick Walter, Branch Manager, Shell-Mex & B.P., Ltd. (A. EZ. 
Hope ; H. V. Clark.) 

Eapre, Alastair Gordon, Analytical Chemist, Assam Oil Co., Ltd. (R. J. 
Hayman ; N. C. Sen Gupta.) 

Jackson, John Sharp, ineer, Alexander Duckham & Co., Ltd. (J. S. 8S. 


Brame ; Alexander Duckham.) 

Ketty, Eric James Kellas, Analytical Chemist, Smith Bros. & Co. (Oil 
Distillers), Ltd. (C. B. Wingfield; J. F. N. Webb.) 

Peet, David Hallam Primrose, Chemist, Anglo-Iranian Oil Co., Ltd. (F. H. 


Garner ; Hugh C. Tett.) 
Txomson, Alexander Francis, Assistant Chemist, Anglo-Iranian Oil Co., Ltd. 


(D. A. Howes ; A. E. Dunstan.) 


HONOURS. 


Among Honours conferred by H.M. The King is the following :— 
M.B.E. 
Alfred William Henry Phelps, A.M.I.Mech.E. (Fellow). 
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STUDENTS’ PRIZE. 


The Council has decided to offer a Prize to the value of £5 5s. 
in books for the most meritorious essay submitted by a Student 
Member of the Institute on a subject connected with petroleum 
technology. 

Consolation prizes of £1 1s. each will be awarded in addition. 

Students may select their own subject. 

Entries must be received by the Secretary of the Institute not 
later than 3lst March, 1945. 

No maximum length is specified, but, in general, essays should be 
from 3000 to 5000 words. 

Entries must be typed and one carbon copy must be furnished 
in addition to the original copy. 


BURGESS PRIZE. 


Entries are also invited from Student Members of the Institute 
for the Burgess Prize (of value up to £5 in books) for an essay ~ 
dealing with some aspect of the economics of the petroleum industry, 
including the transport and distribution of petroleum products. 

The conditions of entry for the Burgess Prize are the same as 
for the Students’ Prize. 

The Council reserves the right to withhold the award of either 
of these prizes, or to award prizes of such lesser values as it may 
decide. 


HARRISON MEMORIAL PRIZE, 1944. 


The Chemical Society intimate that, in accordance with the Trust 
Deed governing the Harrison Memorial Fund, the Selection Com- 
mittee consisting of the Presidents of the Chemical Society, the 
Royal Institute of Chemistry, the Society of Chemical Industry and 
the Pharmaceutical Society, will proceed to make an award of the 
Harrison Memorial Prize in December 1944, subject to the condition 
that the Selection Committee shall’ be of opinion that there is a 
candidate of sufficient distinction to warrant an award of the Prize. 

The Prize, not exceeding £150, will be awarded to the chemist 
of either sex, being a natural born British subject, who, in the 
opinion of the Selection Committee, shall, during the previous five 
years, have conducted the most meritorious and promising original 
investigations in Chemistry and published the results of those in- 
vestigations in a scientific periodical or periodicals. 

Applications, five copies of which must be submitted, should 
contain the following information :— 


(a) Name (in full). 
(6) Age (birth certificate must accompany application). 
(c) Degrees (name of University where obtained). 
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Other qualifications. 

(e) Experience. 

(f) Titles of published papers, with authors’ names, including full 
references to publication. 

(g) Where research was carried out. 

(h) Testimonials and references. 

(i) Any other particulars bearing on the application. 


The Selection Committee is prepared to consider applications, 
nominations, or information as to candidates eligible for the Prize. 
Any such communication must be received by :— 


‘The President, 
The Chemical Society, 
Burlington House, 
Piccadilly, W. 1. 


not later than Friday, 1st December, 1944. Candidates must not be 
more than thirty years of age at this date. 


ARTHUR W. EASTLAKE, 
ASHLEY CARTER, 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 


NovEMBER, 1944. 


FORTHCOMING EVENTS. 
The next meeting of the Institute will be held at 26, Portland 
Place, W.1., on 13th December, when Professor V. C. Illing will read 
a paper entitled “ Exploration.” 


PERSONAL. 

R. E. Fitz-“Symons Bampton, A.M.Inst.Pet., has been appointed 
Principal, Liquid Fuel and Petroleum Products Section, European 
Zone, U.N.R.R.A. 

Dr. Gustav Egloff (Member of Council) has been elected a director 
of the Chicago Technical Societies Council, and a trustee of the 
Western Society of Engineers. 


SIR JOHN CASS INSTITUTE. 


The above Institute will start a course of special lectures on 


Petroleum Technology early in January, 1945. 
Further information can be obtained from the Principal, 31, 
Jewry Street, London, E.C.3. (Telephone: Royal 3383). 


MEETINGS OF COUNCIL. 


An Ordinary Meeting of Council was held at Manson House, 26, 
Portland Place, W.1., on Wednesday, llth October, 1944, with 
Professor F. H. Garner (President) in the Chair. There were also 
present: Messrs. Ashley Carter, G. H. Coxon, T. Dewhurst, A. E. 
Dunstan, E. B. Evans, H. Hyams, V. C. Illing, J. 8. Jackson, J. 
Kewley, J. A. Oriel, C. A. P. Southwell, H. C. Tett, F. B. Thole, 
R. R. Tweed, W. J. Wilson, C. W. Wood. 

Reports were received from the Election, Finance, Research, 
Standardization Executive and Standardization Committees. 

One Fellow, one Member and four Associate Members were elected. 

The Annual Accounts for 1943 were approved, and the Annual 
Report of Council for 1943 was approved for publication. 

A Scholarship of £50 was awarded to Mr. R. B. Shearn of Birming- 
ham University. 


ELECTION TO COUNCIL. 


The attention of Members is drawn to the following extracts from 
the By-Laws governing election to the Council of the Institute :— 

(a) The Council of the Institute shall be chosen from the Fellows 
and Members only. 

(b) Every Fellow, Member, and Associate Member of the Institute 
may send in writing to the Council the name of a Fellow or Member 
whom he desires to recommend for election to the Council. This 
nomination must be signed by at least nine other Fellows, Members, 
or Associate Members and delivered to the Secretary not later than 
30th day of November in any year. No Fellow, Member, or Asso- 
ciate Member may sign more than one Nomination Paper in any one 


year. 
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APPLICATIONS FOR MEMBERSHIP. 


The following have applied for admission to the Institute. In 
accordance with the By-Laws, the proposals will not be considered 
until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, or Associate 
Member may communicate by letter to the Secretary, for. the 
confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 

The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 

The names of candidates’ proposers and seconders are given in 
parentheses. 


BatcHetor, Clifford Henry, Asst. Manager, Petroleum Board Installation. 
Evans-Jones ; F. Tipler.) 

CriarkKE, John William, Chemist, Anglo-American Oil Co., Ltd. (2. B. Evans ; 
A. Matsell). 

Davies, Gilbert Marr, Installation Superintendent, Anglo-American Oil Co., 
Ltd. Tipler ; C.Chilvers.) 

Epwakrps, Francis Dare, Development Chemist, National Oil Refineries Ltd. 
(R. B. Southall ; E. Thornton.) 

Exuts, Percival Francis, Development Chemist, National Oil Refineries Ltd. 
(R. B. Southall ; E. Thornton.) 

Green, Joseph Albert, Refinery Superintendent, National Oil Refineries 
Ltd. (R. B. Southall ; Thornton.) 

PAYSANT, Charles Jules, Chief Development Chemist, National Oil Refineries 
Ltd. (@. H. Coxon ; M. Hubbard.) 

Perry, Richard Gilbert, Chemist and Asst. Manager, British Emulsions (India) 
Ltd. (Iain Cameron ; R. M. Kerry.) 

RicHARDSON, Ernest Frederick, Manager, Petroleum Information Bureau. 
(H. E. Medlicott ; G. H. Coxon.) 

Sawpy, Alfred Eustace, Managing Director, London & Thames Haven Oil 
Wharves Ltd. (Alfred C. Adams ; Iain Cameron.) 

Smmons, Thomas Mortimer, Lt.-Col., R.A.S.C. (T. Dewhurst; R. B. 
Southall.) 


NEW MEMBERS.. 


The following elections have been made by the Council in 
accordance with the By-Laws, Sect. IV, Para. 7. 

Elections are subject to confirmation in accordance with the 
By-Laws, Sect. IV, Paras. 9 and 10. 


As Fellow. 
Peet, David Hallam Primrose. 


As Member. 
Jackson, John Sharpe. 


As Associate Members. 


Currron, Frederick Walter. 
Eapre, Alastair Gordon. 

Ke tty, Eric James Kellas. 
Tuomson, Alexander Francis. 


. ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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INSTITUTE NOTES. 
DEcEMBER, 1944. 


FORTHCOMING MEETINGS. 


Wednesday, 10th January, 1945, at 4.30 p.m. ‘“ Spectrographic Methods 
Applied to the Petroleum Industry, ” by G. B. B.M. Sutherland, Ph. D., and 
H. W. Thompson, D.Phil. 


Wednesday, 14th February, 1945, at 4.30 p.m. “ Secondary Recovery of 
Oil.’? (Further particulars to be announced.) 


Wednesday, 14th March, 1945, at 5.30 p.m. Original Papers by we 
mittees of the Standardization Committee. (Further particulars to 


announced.) 


Wednesday, 18th April, 1945. Joint Meeting with the British Rheologists’ 
Club. (Further particulars to be announced.) 


Wednesday, 9th May, 1945, at 5.30 p.m. “ Code of Electrical Practice for 
the Petroleum Industry,” by Alan D. Maclean, A.I.E.E. (Fellow). 

Wednesday, 13th June, 1945, at 5.30 p.m. “ H.D. Lubricating Oils,” by 
Special Sub-Committee of the Standardization Committee. 


All the above meetings will be held at 26, Portland Place, W.1. 


Stantow BrRancu. 


Wednesday, 24th January, 1945. “ Development in a Oil Pro- 
EB ars by S. J. M. Auld, O.B.E., D.Se. 


February, 1945. “ Pumping and Transportation,” 


Petroleum Industry,” by G. B. B. M. Sutherland, Ph.D., and H. 
Thompson, D.Phil. 


Wednesday, 28th March, 1945. “ Education for the Industry,” by F. H. 
Garner -D. 


, O.B.E., 


Wednesday, 18th April, 1945. Film Show and Annual General Meeting. 


BRANCHES ACTIVITIES. 
BrRancHES COMMITTEE. 


A meeting of the Branches Committee was held at Manchester 
on Tuesday, 21st November, 1944, with Mr. J. A. Oriel in the 
Chair.. There were also present: Messrs. C. A: P. Southwell, 
G. H. Thornley and E. A. Dunstan (Northern Branch), J. 8S. Parker 
and J. C. Wood-Mallock .(Stanlow Branch), E. Thornton (South 
Wales Branch) and F. H. Coe (Secretary). 


NORTHERN BRANCH. 


A meeting of the Northern Branch was held at the Grand Hotel, 
Manchester, on Tuesday, 21st November, 1944, when Mr. C. A. P. 
Southwell (Fellow), gave a talk on “The Oil Fields of England,” 
illustrated by a film. 


The audierice, which was a large one, included visitors from the 
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Manchester branches of the Institution of Automobile Engineers, 
Mechanical Engineers and Civil Engineers. 


PERSONAL NOTES. 

Sir William Fraser, C.B.E., Chairman of the Anglo-Iranian Oil 
Co., Ltd., has been elected a director of the Great Western Railway. 

Mr. L. G. Gabriel (Fellow) has been elected a member of the 
Council of the Society of Chemical Industry. 

Mr. J. A. Oriel (Fellow) has been elected a member of the Council 
of the Society of Chemical Industry. He has also been elected a 
member of the General Council of the British Standards Institution. 

Dr. H. R. Ricardo (Hon. Member) has been awarded the Rumford 
Medal by the Royal Society “ in recognition of his important contri- 
butions to research on the internal combustion engine.” 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 


The following have applied for transfer or admission to the 
Institute. In accordance with the By-Laws, the proposals will not 
be considered until the lapse of at least one month after the publica- 
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate. 


The object of this information is to assist the Council in grading 
the candidate according to the class of membership. 
The names of candidates’ proposers and seconders are given in 
parentheses. 
Membership. 
BaxEnDELL, Peter Brian, Student, Royal School of Mines. (V. C. Illing.) 
Boyz, Russell Ignatius, Student, Birmingham University. (F. H. Garner.) 
— Ernest Frederick, Student, Royal School of Mines. (V. C. 
ang 
Creer, John Aitchison Cook, Mechanical Engineer, National Oil Refineries, 
Ltd. (R. B. Southall ; EZ. Thornton.) 
Davies, Edward Sydney, Lecturer i/c Chemis Mining & Technical 
Institute, Neath. B. Southall ; WwW. Cooke.) 
Farmer, Michael Henry, Assistant Chemist, Anglo-Iranian Oil Co., Ltd. (H. 
Lambourne.) 
Grirriras, Reginald St. Aub: , Chief Engineer and Sto Manager, Cleve- 
land Petroleum Co., Ltd. ‘Ee. Evans-Jones ; A. Har land.) 
Harpman, Eric, Petroleum Research Chemisty, Anglo-Iranian Oil Co., Ltd. 
(A. EZ. Dunstan ; D. A. Howes.) 
Jacques, David Frank, Student, Birmingham University. (F. H. Garner.) 
Matpas, William Ewart, Student, Birmingham University. (F. H. Garner.) 
Pearson, Peter Dennis, Student, Royal School of Mines. (V. C. Illing.) 
a _— Allan Joseph, Student, Birmingham University. (F. H. 
Tapayyon, Jamal, Student, Birmingham University. H. 
A. H. Nissan.) 
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TENNANT, Frank Edward, Student, Royal School of Mines. (V. C. Illing.) 
THomas, Maelgwyn fy =: Oil Accountant, National Oil Refineries, Ltd. 
. Thornton.) 


(R. B. Southall ; 

beg Dennis dy Works Manager, Ayrton & Co. (J. S. Parker ; 
V. Biske.) 

Watt, Colin Gulliver, Student, Birmingham University. (F. H. Garner.) 


Transfers. 

Barrett, James, Analytical and Research Chemist (Member). (Harold 
Moore ; J. E. M. Haslam.) 

Hawkes, John Cecil, Lt., R.E.M.E. (Student). (7. G. Hunter; A. H. 
Nissan.) 

Lees, George Martin, Chief Geologist (Associate Member). (G. H. Coxon ; 
C. A. P. Southwell.) 

Norman Jager Analytical Chemist (Associate Member). (James 
Smith ; W. F. Jelffs.) 

Tompson, Francis Eric Austin, Petroleum Chemist (Member). (G. H. 
Coxon ; F. B. Thole.) 


TRANSACTIONS AUTHOR AND TITLE INDEX. 
An author and title index to the Transactions (1914-1944) has 
been prepared and will be published shortly. 
ARTHUR W. EASTLAKE, 
ASHLEY CARTER. 
Joint Honorary Secretaries. 
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NOTICES. 


The Institute as a body is not responsible for the statements of 
opinion expressed in any of its publications. 


Copyright.— Publication of abstracts of Papers and articles appearing 
in the Journal is permitted, provided that acknowledgment is made to the 
Institute of Petroleum. 


Papers and Articles.—The Council invites Papers and Articles both 
for reading at Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub- 
mitted to a referee appointed by the Publication Committee. 


The Institute has published a brochure “ Instructions for the Guidance 
of Authors ” containing details of recommended practice in the preparation 
of Papers for publication. Copies of this brochure will be supplied on 
request. 


Pre-Prints.—If available, advance proofs of Papers to be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to be supplied with these pre-prints are 
requested to notify the Secretary. 


Abstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
these at a charge of 10s. per annum per copy, payable in advance. 


Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost. A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears. 


Changes of Address.—Members are requested to notify any change of 
address to the Secretary. 


Benevolent Fund.—The Benevolent Fund is intended to aid necessitous 
persons who are or have been members of the Institute, and their 
dependent relatives. 


The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of :he 
Institute at 26, Portland Place, London, W1. The Fund is administered 
by the Council through the Benevolent Fund Committee. 


Library.—The Institute’s Library may be consulted between the hours 
of 9.30 a.m. and 5 p.m. daily, excepting Saturdays. 


| 


CAST STEEL TUBE SUPPORTS MADE IN 
HADFIELDS HEAT-RESISTING STEEL 


FOR THE DOWNDRAFT EQUIFLUX RESIDIUM 
HEATERS AT A LARGE OIL PLANT 


HADFIELDS LY? 


No. 2749 


A load off 
your mind! 


An electric load can now 
be controlled with con- 
tinuous adjustment from zero to full without resistances 
and independently of mains voltage fluctuations. This 
new “ Energy Regulator ’’ principle is particularly recom- 
mended for hot-plates, muffles, furnaces, drying rooms, 
etc., and our technical publication R.10/3 gives 
you the details. Write to-day for a copy. 


SUNVIC CONTROLS LIMITED 
STANHOPE HOUSE, KEAN ST., LONDON, W.C.2 
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but a very important line, on its side for finishing 
touches before mounting on its chassis, this Stain- 
less Steel Road Tank is typical of Butterfield 
craftsmanship. Fabricated in Mild Steel, Stainless 
Steel and Aluminium, these robust Tanks provide 
the ideal means of bulk transport for Petroleum, 
Fuel Oil and Lubricants, presenting the advantages 
of safest, most direct, most economical journeys, 
with easy handling of loads and quick discharge. 


Butterfields fabricate according to specification in 
single, double or triple compartment types, up to full 


legal capacity. 


W. P. BUTTERFIELD LTD. 
HEAD OFFICE : SHIPLEY, YORKS. Phone : Shipley 851 (5 lines) 


London : Africa House, Kingsway, W.C.2. Phone: HOLborn 1449 _ 
AND BRANCHES 
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WORTHINGTON-SIMPSON 
PUMPS ror PIPE LINE 
anp REFINERY SERVICE 


CV 


Worthington-Simpson have had long Experience in 
designing and building special pumps to suit this service. 


Power driven or Direct Acting Steam Driven Pumps for Crude 
Oil, Gas Oil, Heavy Wax Distillate and Reflux, Residue and 
Blending duties, for both Atmospheric and Vacuum operation. 
High Efficiency Centrifugal Pumps for highest pressures and 
temperatures. 


Rotary Gear Pumps with Double Helical Rotors. 
Steam Jet Air Ejectors. 
De-Waxing and Heat Exchange Auxiliaries. 


WORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT 


CONTINUOUS WASHING 


Holley Mott Plants are 


efficiently and continuously 
washing millions of gallons 
of Petroleum products daily. 
Designed for any capacity. 
May we submit schemes to 
suit your needs? 


Continuous Counter-Current Plant 


“Typhagitor, Fen, London." World-Wide Licensees, H.M. CONTINUOUS PLANT LT? 
Telephone: Royal 7371/2. = FOR LLOYDS AVENUE, LONDON, E.C.3. 
Kindly mention this Journal when communicating with Advertisers. 


vii 


n 
HOLLEY Mort 
s) Telegrams: 


It is well known to every engineer 
designer that post-war conditions 
will demand making provision for 
much higher stresses than have ever 
obtained before. 


Newall Bolts and Studs have been 
developed to meet these new con- 
ditions. 


We will be very happy to supply 
any engineer designer who is_ in- 
terested with details of the various 
Newall Bolts and Studs which cover 
the full range of modern requirements. 


POSSILPARK GLASGOW. N 


Kindly mention this Journal when communicating with Advertisers. 
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is the name for Tanks 


We design and build accurately made 
storage Tanks for the Petroleum 
Industry. We offer the experience 
and ability the Petroleum Industry 
needs. Our service covers every type 
of Tank and Steel-plate Product. 


WHESSOE FOUNDRY & ENGINEERING CO. LTD. 


Head Office: DARLINGTON ENGLAND 
London Office: 25 VICTORIA STREET, WESTMINSTER S.W.1 


Kindly mention this Journal when communicating with Advertisers. 
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_ Oil-Fired Furnace Linings. 


Furnaces 


NETTLE (42/44%AlI,0,) Fire- 
brick is Highly Refractory 
(Seger Cone 34/35) and com- 
bines Resistance to Spalling 
and Corrosion with Volume— 
Stability and Accuracy of 
Shape. Jointed with “NETTLE”’ 
Refractory Cement, it is recom- 
mended with confidence for 


In cases where exceptionally 
high temperatures are experi- 
enced, we recommend “STEIN 
SILLIMANITE ” (62/63%AI,05) 
and where conditions are easier, 
“THISTLE (35/37%AI,035) 
Firebrick. 
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Electrically welded Benzole Still. 


We undertake the construction of arc welded vessels and equipment 
of all kinds, up to the erection of the largest storage tanks, and have 
executed many notable contracts at home and abroad. Wealso specialise 
in the repair by Oxley Metal Surgery of structures and vessels weakened 
in usage or by corrosion, or damaged by enemy action, making such 
plant good for a new lease of life. 


OXLEY 


Me ENGINEERING CO. LTD. | 


HUNSLET - LEEDS-10: 
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DA TUBE 5 ft. long x 20 mm.I.D. packed with these © 


helices can be made to have the performance of a fractionating 
column equal to 40 theoretical plates. 

The rings are made of Pyrex glass and are 0.157 + 0.001 in. 
outside diameter. The weight per 1000 rings is 3.45 gms. 
| litre = about 165,000 rings, | Ib. = 130,000 rings. Price 


£6 0 O per Ib. 
Available for early delivery. 
Grir FIN and IATLOCK Lid 
LONDON MANCHESTER GLASGOW EDINBURGH 
Kemble St., W.C.2 19 Cheetham Hill Rd., 4 45 Renfrew St., C.2 7 Teviot Place, | 


Established as Scientific Instrument Makers in 1826 
BIRMINGHAM : STANDLEY BELCHER & MASON, LTD., CHURCH ST., 3 
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CRAIG 


OIL REFINERIES 


AS all our Departments are fully employed on 
work of national importance, we regret that for 
the present we are only in a position to deal, toa very 
limited extent, with our normal production of Oil 
Refining Plant. 


We, however, have pleasure in informing our many 
old and valued customers that our technical staff is 
still with us, and we are keeping in close touch with 
our American Associates, THE WINKLER-KOCH 
ENGINEERING COMPANY, WICHITA, 
U.S.A., on all matters of recent development touch- 
ing the most modern Processes of Oil Refining. 


On the termination of hostilities, we will be in the 
position to deal with all problems of development and 
reconstruction, on which clients desire to consult us. 


A. F. CRAIG & CO., LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY SCOTLAND 


London Office: 727, SALISBURY HOUSE, LONDON WALL, E.C.2 
Telephone: Kelvin 4756 
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wealy and a low cost for he purging of BLOWERS 


I Stills, Tanks, Pipe Lines and Hydrogen 


Producers. deliver a positive reliable and oil free 
Inert Gos trem these amatiians avo ex- supply of Air or Gas economically and 
tensively used for blanketing Oil Storage 

tod’ tn efficiently. Absence of internal contact 
de-waxing processes. ensures long life, low maintenance and 
SAFER & CHEAPER THAN STEAM continuous operation over long periods. 


HEAD OFFICE + TURNBRIDGE-HUDDERSFIELO- 


WICTORIAST OFFICE BENNETTS HILL BIRMINGHAM 2 


Telephones. Huddersficid, 5280 LONDON, Wictoria, 9971 BIRMINGHAM, Midland, 6830 
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AC. GUARANTEED. 


STANDARD VISCOMETERS, 
REFERENCE VISCOMETERS, 
MASTER VISCOMETERS. 


LITERATURE ON REQUEST 


L. A. STEINER, 
76, CAVENDISH ROAD, 


LONDON, S.W.12 
TELEPHONE: TULSE HILL 3579 


THE 
LOVIBOND 
TINTOMETER 


FOR COLOUR 
MEASUREMENT 


This instrument, which is 
specified for use in testing the 
colour of petroleum and its 
products in ‘‘ Standard 
Methods ”” (test |.P. 17/44), is 
also a general purpose colori- 
meter for all types of colori- 
metry. For example, analytica 
chemical tests, and paint 
weathering tests, can all be 
performed on the same instru- 
ment. 


Standards are also avail- 
able for the A.S.T.M. (Union) 
colour tests. 


The Tintometer Ltd. 
The Colour Laboratory 
Salisbury 

England 
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Apparatus for the 
Determination of 
Tetraethyl Lead 
in Motor Fuel 


* Conforming to I.P. Specification 
96/44, and in general to A.S.T.M. 
Specification D526/42. 


THE improved apparatus incorporates 
two standard ground joints (BI9) be- 
tween the condenser and dropping 
funnel respectively, and the flask. This 
construction not only renders the 
apparatus far easier to handle than the 
one-piece type, but also has the further 
advantage that either part can be re- 
placed separately in case of breakage. 
The flask is provided with an electric 
heater in the form of a nichrome wire 
spiral, wound securely on the lower 
limb of the flask, adapted for working - 
with a suitable regulating resistance 
directly off 200/220 volt electric mains. 


Price: Complete with regulating design approved 
rheostat by the Institute 
of Petroleum. 


BAIRD & TATLOCK «oncom LTD. 


Manufacturers of Oil Testing Equipment 
and Laboratory Furnishers 


14-17 ST. CROSS STREET, LONDON, E.C.!I 


Kindly mention this Journal when communicating with Advertisers. 


as 
“a 
| | V 
| | C 
t 
“x 
& 

| 
id 
| 

B.T.L. 
| 
xviii 


IN COLLABORATION 


With Leading American Research & Engineering, 

Organisations, whose facilities are now 

tous, we can place the newest developments in 
inery Practice at your disposal.’ 


CATALYTIC & THERMAL CRACKING 
ALKYLATION 
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THE 
RS/C METER 


bolts direct into § 
the steam main 


or alternatively, into a shunt bye-pass 
across the orifice in the large main. 
These meters are extremely economical, 
both in first cost and in their installation 
cost, as a particular feature is their suita- 
bility for surging or pulsating flows, and 
under these conditions, even with intense 
fluctuations, they will integrate within 
plus or minus 2%. 

The meters are individually calibrated, 
not damaged by occasional overload, and 
the counter box is not subjected to steam 
pressure. 

These meters give the simplest and cheap- 
est check on steam flow and facilitate the 
costing of steam to each department. 
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